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BIBLIOMETRICS 
0. INTRODUCTION : 
The term 'Information Science' was coined first in U.S.A. in 
1959. Information may be defined as :-
'Information is the message conveyed or intended to be 
conveyed by a systematised body of ideas or its accepted or 
acceptable substitutes.' 
Information is a basic resource and link between a variety of 
activities, intellectual and material in the society institutions and 
individuals. The term 'information science' is an extensively used 
term these days in library science. It occurs individually as well as 
in combination with other words such as : information source, 
scientific information, technological information and so on. 
The discipline that investigates the properties and behaviour of 
information the forces governing the flow of information and the 
means for procuring information for optimal accessibility and 
usability is termed as Information Science. The major function of 
the subject library and information science is to create information 
storage and retrieval system, so that documents can be stored 
systematically and retrieved on demand. All these documentation 
techniques were based on manual methods as a result these were 
slow but some of the documentation techniques were speeded up 
with the help of computers. 
The scope of information science may be tentatively defined 
as follows: "Disciplines with direct or indirect concern with 
information (primary, secondary and tertiary etc.) and which 
comprise all the mutually related applied disciplines dealing with 
the theory and practice." 
1. BIBLIOMETRICS : ITS ORIGIN AND HISTORY : 
The word "bibliometric" is composed of two distinct parts i.e. 
'Biblion' and 'metric'. The prefix 'Biblion' is Greek word that means 
'Book' or 'documents' and 'metrics' means 'measurement', 
Bibliometrics, is thus defined as the science of measurement 
pertaining to books or documents. In other words we can say that 
it is a discipline where mathematical and statistical methods are 
employed to analyse documents in order to generate useful 
indicators. 
The first regarding Bibliometrics study was conducted in 
IS 17 by 'Cole' and 'Bale'. They conducted a study titled "The 
History of Comparative Anatomy part-I : A Statistical Analysis". 
The expression 'Statistical analysis' of the literature from 1543 to 
1860 was conducted by counting the number of titles, both books 
and journals, articles and grouping them by countries of origin 
within periods. It was followed in 1923 by the second study 
"statistical analysis of the history of science" by Hulme His 
analysis was based on the original entries in the seventeen section 
of the "English international catalogue of scientific literature." 
The third study was the pioneering work of Gross and Gross 
reported in 1927. They used the method of counting and analysing 
the citations appended to articles in the journal of the American 
Chemical society. The fourth and the most prominent work were 
the Bradford in 1934 on the distribution of papers among journals 
in Applied Geophysics and Lubrication. It formed the backbone of 
the theoritical foundation of the 'Bibliometric' study. Bibliometrics 
is relatively a subject of recent origin. It is that branch of 
information science which lies between the border areas of the 
social and physical sciences. Bibliometrics is now being vigorously 
pursued and with the result it has been found that one fourth of 
all the articles published in Library & Information Science 
periodicals are on bibliometrics and its related topics. It is a 
quantitative study of various aspects of literature on topics and is 
used to identify the patterns of publication authorship, citations 
and/or secondary journal coverage with the objective of getting an 
insight into the dynamics of the growth of knowledge in the areas 
under consideration. 
Bibliometrics today has attained sophistication and complexity 
having national, international and interdisciplinary character. The 
techniques of bibliometrics are simple to complex in nature and 
are not always free from controversy. 
The basic units of bibliometrics are all facets of written 
communications such as primary and secondary periodicals, articles 
and abstracts published in them, bibliographies of articles, books, 
monographs and other media of communication. 
2. OTHER ANALOGOUS TERMS : 
The term bibliometrics has a very recent origin, many 
scientists have used the term under different names, but the 
concepts were more or less supplementary and complementary to 
each other with some broader and narrower extension of human 
ideas. 
One name that was used quite early but very scarcely was 
'Statistical Analysis' of the literative by Cole and Bale's in 1917. 
While Hulme used the term as 'Statistical Bibliography' in 1923. 
Some other important terms are described as under:-
2.1 Librametrics : 
The great Indian library scientist Dr. S.R. Ranganathan, coined 
the term 'Librametrics', under which, he suggested using 
mathematical and statistical methods for analysing library activities 
and library resources. But this term did not get its due place in 
library science and was forgotten for many years. 
2.2 Scientometrics : 
Another term scientometrics was introduced and came into 
prominence with the founding of the journal named 
"Scientometrics" by T. Braunin, 1977, originally published in 
Hungary and currently from Amsterdam. Scientrometrics is part of 
the sociology of science and has application to science policy 
making. It involves quantitatives studies of scientific activities 
including among others, publications and so overlaps bibliometrics 
to some extent. Scientometrics is a branch of the "Science of 
Science". 
The term scientometrics was given by V. Nalimov and Z. 
Mulchenko in their book "Scientometrics : the investigation of 
science as development of information process". According to 
them, Scientometrics is a complex of quantitative methods, which 
are used to investigate the processes of science. 
Scientometrics is a new emerging discipline which uses 
bibliometric measurements for evaluation of factors like scientific 
progress, levels of scientific development, social relevance, and 
impact of the application of science and technology on society. 
2.3 Informetrics : 
The term 'informetrics' was given by German scientists A. 
Blackert and S. Zygel in 1982 as newly formed a branch of 
science using mathematical and statistical method to investigate 
scientific & technical information on theoretical level and 
practical information activities. An FID committee with very 
broadly defined objectives in the provision of research and 
technical data was subsequently given this name. 
Some other well established subdisciplines are 'Econometrics', 
'Psychometrics', 'Sociometrics', and 'Biometrics' where mathematical 
and statistical calculus is systematically applied to the study and 
solved the problem in the field of library science, history of 
science, information science. Economics, Psychology, Sociology & 
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Biology respectively. 
3. BIBLIOMETRIC DEFINITION : 
3.1 Hulme (1923) : 
According to him "the purpose of statistical bibliography is to 
shed light on the process of written communication and of the 
nature and course of development of a discipline by means of 
counting and analysis its various facets of written communication." 
3.2 Raising (1962) : 
Defined it as a "The assembling and interpretation of statistics 
relating to books and periodicals.... to demonstrate historical 
movements, to determine national and universal research, use of 
books and journals and to ascertain in many local situation the 
general use of books and journals." 
3.3. Pritchard (1969) : 
Defined bibliometrics as "the application of mathematical 
methods to books and other media of communication." 
3.4. Fairthorne (1969) : 
According to him "Quantitative treatment of properties of 
recorded discourse and behaviour appertaining to it." 
3.5 Hawkins (1977) : 
Defined bibliometrics as "the quantitative analysis of the 
bibliographic features of a body of literature." 
3.6 Potter (1981) : 
Bibliometric is "the study and measurement of the publication 
patterns of all forms of written communication and their 
authorship." 
3.7 Sen Gupta (1985) : 
Defines it as "the organization, classification and quantitative 
evaluation of publication patterns of all macro-and micro 
communications along with their authorships by mathematical and 
statistical calculus." 
3.8 Schrader : 
"Bibliometrics is the scientific study of recorded discourse." 
3.9 British Standard Institute : 
Bibliometrics as the study of "the use of documents and 
patterns of publication in which mathematical and statistical method 
have been applied." 
4. SCOPE OF BIBLIOMETRICS : 
The scope of Bibliometrics, according to O'Connor and Voos, 
includes - studying the relationship within a literature or describing 
a literature. Typically these descriptions focus on consistent 
patterns involving authors, monographs, journals or subject, language 
and form. 
Bibliometrics is a well established discipline for quantitative 
study of a various aspect of literature of a given subject in almost 
all subject disciplines. Bibliometric research has developed a body 
of theoretical knowledge and group techniques and application 
based on the distribution of bibliographic data elements. 
Nicholas and Ritchie in 1974 very lucidly collaborated the 
scope of Bibliometrics. They opined "Bibliometrics .... provide 
information about the structure of knowledge and how it is 
communicated". They further added that "Bibliometric studies fall 
mainly into two broad groups :-
(a) Descriptive Studies : Those describing the characteristic or 
features of a literature. 
(b) Behavioural Studies : Those examining the relationship formed 
between components of a literature. 
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Bibliometrics techniques have extensive applications equally in 
sociological studies of science, information management, 
librarianship, history of science including science policy, study of 
science and scientists and also different branches of social 
sciences and social scientists. The techniques of bibliometrics are 
simple to complex in nature and are always not free from 
controversy. Bibliometric laws are useful in understanding some of 
the information phenomena and may help in planning many of the 
library activities, as they indicate certain basic patterns and 
relationships governing information items and activities. The study 
mostly relates to quantification of items and their pattern of 
distribution. 
5. PURPOSE OF BIBLIOMETRICS : 
According to Pritchard "The objective of bibliometrics is a 
scientific study to produce ideas-that is, theory about recorded 
discourse and its various important properties. According to Dr. 
S.N. Singh, bibliometrics aims at providing quantitative analysis of 
the phenomenon going with documents, their organisation, use and 
services in Library & Information Centres and Systems. It offers 
to the information workers a type of statistical technique for the 
study of characteristics and attributes of literature and that of 
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communication media. The main purpose of bibliometric study is : 
To find out major form of literature. 
To prepare a ranked list of journals. 
To make a comparison between ranked journals 
To identify the country with greatest library output. 
To findout the chronological scattering of all cited literature. 
To ascertain the amount of utilisation of languages. 
Some other purposes are : 
To develop norms and standardization. 
To identify authorship and its trends in documents of 
different subjects. 
To measure useful news of adhoc and retrospective SDl 
services and so on. 
6. ROLE OF BIBLIOMETRICS IN RESEARCH : 
In terms of growth of this subject, India has made many 
attempts and can find a place as an important contributor among 
the world's prominent bibliometrically advanced countries such as 
U.S., U.K., Canada and others. 
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Bibliometric is a recent development in library and 
information science and examples of its application in practical 
contexts are limited. At present, Bibliometric work often provides 
the background or basis for a more practical task. A sizable 
portion of bibliometric literature based on citation analysis on 
expanding facet of bibliometric research. Recent trends show that 
bibliometric literature covers over nearly 25% of the total 
contribution of library science. It is an established technique 
covering wide area of knowledge. It has established itself as a 
viable and distinctive research technique for studying science of 
science based on bibliographical data. As a matter of fact, its 
backbone lies in its sound, theoretical foundation most efficiently 
and effectively laid by some pioneers like. Gross, Lotka, Bradford, 
Zipf, De Solla Price, Bookstein, Moravesik, Cole Brothers, 
Pritchard, Grafield, Hulme and many others who are all not 
basically librarians but belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable of 
throwing light to various complicated problems faced by many 
while handling information to quantify the process of written 
communication. 
Bibliometric is very useful in any field of research or in any 
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discipline or it can be used in small and manageable way by 
individuals to improve some part of library or information service. 
7. BIBLIOMETRIC LAWS : 
There are three fundamental laws which laid the information 
of bibliometrics : 
(1) Lotka's inverse square law of scientific productivity (1926). 
(2) Bradford's law of scattering (1934). 
(3) Zipfs law word occurrence (1949). 
7.1. Lotka's Inverse Square Law of Scientific Productivity : 
In 1926, Alferd J. Lotka proposed his inverse square law. 
This law is related to the productivity of authors that is it gives a 
relationship between the author and the number of contributors, for 
this he analysed the literature on chemistry taken from the 
'chemical abstract for 1907-1916 and counted the number of names 
against which 
For example 
appeared 
:-
1,2,3 
Authors 
100 
25 
11 
6 
4 
etc. 
No. of papers 
1 
2 
3 
4 
5 
14 
According to Lotka's - 100 
No. of authors l/h2 
(where n is no. of papers) 
In the given table 100 authors contribute one article, 25 will 
contribute two article, about 11 will contribute three articles and 6 
will contribute 4 articles and is on. 
7.2 Bradford Law of Scattering : 
Bradford law is perhaps the best known of all the 
bibliometric concepts. This law was given by Samuel Clement 
Bradford in 1948. Bradford examined two bibliographies, prepared 
in the science library (Britain) on applied Geophysics and 
lubrication. He prepared lists of journals arranged by decreasing 
order of source items contributed by the journals to the 
bibliographies. In the list of periodicals ranked by diminishing 
productivity, Bradford identified three groups of periodicals that 
produced approximately the same number of articles on the 
subject, but the number of periodicals in these three equiproductive 
zones increased by a constant factor. 
Based on this, he stated his law as, "If scientific periodicals 
are arranged in order of decreasing productivity of articles on a 
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given subject that may be divided into a nucleus of periodicals 
more particularly devoted to the subject and several groups or 
zones containing the same number of articles as the nucleus when 
the number of periodicals in the nucleus and succeeding zones will 
be as 
1 : n : n^  
This law provides a convenient base for estimating the size of 
a subject literature and many means to estimate how many journals 
must be checked to obtain a specified degree of completeness. 
7.3 Zipf s Law of Word Occurrence : 
This law, given by George K. Zipfs, is based on frequency of 
occurrence of words. "In a long textual matter if words are arrange 
in their decreasing order of frequency then the rank of any given 
word of text will be inversely proportional to the frequency of 
occurrence of the word." 
i.e. r a 1/f 
f = c 
(where V is the rank of a word and 'f is its frequency and c is a 
constant). 
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He found that by multiplying the numerical value of each rank 
(01) by its corresponding frequency (f) he obtained a product (c) 
which is constant. For example: 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
Other Laws : 
Frequency 
400 
200 
133 
100 
80 
60 
58 
50 
Product (rf=c) 
400 
400 
399 
400 
400 
396 
406 
400 
The three other important laws that need mention here, are : 
7.4 Price's square root law of scientific productivity : 
Derek De Solla Price's square root law is not mathematically 
represented as lotka's law. Price in 1963 states that "half of the 
scientific papers are contributed by the square root of total 
number of scientific authors." 
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7.5 Garfield's law of concentration ; 
E. Garfield enunciated a law in 1971 which is known as 
Garfield's law of concentration - Garfields in his law predicts "A 
basic concentration of journals is the common core or Nucleus of 
all fields." 
7.6. New offset weightage formula of Sengupta : 
This law has been put forward by Sengupta in 1973 which is 
known as offsetting weightage formula for re-ranking periodicals to 
avoid discrimination against new journals which necesssarily have 
few citation credits. 
An exponential growth of literature on bibliometric has been 
noticed during the last five decades mostly based on these laws, 
because their application are far and wide. 
8. SUBDIVISIONS IN BIBLIOMETRICS : 
8.1 Statistics (sampling, testing, regression and correlation, trends, 
multivariables techniques). 
8.2 Operations Research (linear programming, transport problems, 
general constraint or unconstraint extrema, queuing, decision 
theory). 
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8.3 Bibliometric laws (laws of Zipf, Lotka, Bradford and others, 
growth). 
8.4 Citation analysis (litation parameters, networks, science policy, 
obsolescence). 
8.5 Circulation theory (Models such as derived by Morse Burrele 
& others). 
8.6 Information theory (Snannon-Weaver). 
8.7 Theoretical aspects of information retrieval (evaluation 
techniques. Fuzzy or probablistic systems, automatic indexing 
and thesaurus construction, coding theory, special theories 
round chemical databases (using F. 1. Toplogy & Graph 
theory). 
9. BIBLIOMETRICS AND ITS APPLICATIONS : 
The most active area of modern bibliometrics is concerned 
with citations. Its techniques have extensive applications equally in 
sociological studies of science, information management, 
librarianship, history of science and also in some other branches 
of social sciences and sciences. Some of the areas where 
bibliometric techniques are consistently applied are as follows : 
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(i) To study the scattering of subjects. 
(ii) To find out the relative use of different type of document. 
(iii) To study the use of literature from different countries. 
(iv) To study the use pattern of different types of documents. 
(v) To study the language wise distribution of item. 
(vi) Weeding and stacking of documents. 
(vii) Evaluation of indexing service and retrieval system. 
(viii) To prepare ranked list of periodicals. 
(ix) To find out the productivity of scientist by applying Lotka's 
law. 
(x) Help in preparation of bibliographies. 
(xi) To find out latest trends on research activities. 
10. LIMITATIONS IN APPLICATION 
Though most of the studies tend to support the Bradford 
distribution, some other researchers could not get satisfactory 
results. Gross found that the scatter of research paper among 
physics journals deviated from that predicted by Bradford's law. 
Chonez listed a larger number of different areas and found that 
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laws applied in a very small proportion of them. Out of fifty 
bibliographies studied by him only six followed the law. Therefore, 
he calls the law Pseudo-scientific. 
In the case of Lotka's law, it was found to fit in most cases. 
However, the value of index 'n' was found to vary for different 
groups of scientists. Another problem with Lotka's law is that it 
totally ignores the potential authors, who have not produced any 
publication so far. Because of these limitations, the empirical 
nature of these laws are questioned. 
CONCLUSION : 
Bibliometrics has contributed greatly to the development of 
library and information science. The subject is still at a 
development stage and there is a great possibility of bibliometric 
studies in various aspects of library and information work. 
Bibliometrics has emerged as the most active field of library 
and information science during the post few decades. In all subject 
disciplines, bibliometric has developed as a body of theoretical 
knowledge and a group of techniques and application based on the 
distribution of bibliographic data elements. 
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Bibliometric is a formal scientific subdiscipline that includes 
the complex of mathematical and statistical methods, used to 
analyse bibliographical characteristics of documents. It has been 
recognised as the structural part of the methodology of Library and 
Information Science. 
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PEST MANAGEMENT 
0. INTRODUCTION: 
Pest Management is considered here to mean : a Pest management 
system that in the socioeconomic context of farming systems, the 
associated environment and the population dynamics of the pest species, 
utilizes all suitable techniques in as compatible a manner as possible 
and maintain the Pest population levels below those causing economic 
injury. There are two components of this definition which require further 
elaboration; a definition of the term Pest and a qualification of the use 
of 'system' in relation to Pest Management. 
A Pest is considered here in its general sense, to mean birds, 
rodents, mites, insects, nematodes, fungi, bacteria, viruses and vectors. 
Pest Management strategies that are practical, effective, 
economical and protective of both public health and the environment. 
The different specialist methodologies used to develop Pest Management 
programmes are derived from the disciplines of Applied Entomology, 
Plant Pathology, Weed Science and Nematology. They include the diverse 
range of control measures that have been developed and the principles 
advocated for their use, within each discipline. Under-pinning the work 
of each of these functional disciplines, however, are the more 
fundamental scientific principles of Ecology, Population of Genetics, 
Socioeconomics and Crop Husbandry. These four disciplines together 
provide the theoretical framework on which so much of Pest Management 
is based. 
1. HISTORY: 
Pest Management emerged as a strategy for pest control as a result 
of a significant change in attitude prompted by the excessive use of 
chemical pesticides during the 1940-60 period in Europe and the USA. 
During this time the success of chemical control with persistent 
insecticides was so spectacular that other control techniques received 
little support. The insecticides were cheap and were used extensively 
wherever control was thought to be needed. However, pesticide resistant 
insects eventually became widespread and the appearance of secondary 
pests and the problems caused by pesticide, residues stimulated a 
renewed interest in alternative methods of pest control. 
Pest Management represented a complete change in the philosophy 
of pest control, away from pest eradication towards Pest Management, 
i.e. the Management of entire Pest populations, not just localized ones. 
Instead of a single control technique, an emphasis was placed on the use 
of a combination of methods aimed at providing cheap but long term 
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reliability with the minimum of harmful side effects. This meant there 
was concern and support for a more ecologically oriented approach that 
would incorporated the use of control techniques based on an 
understanding of the biology and life history of the pest. 
Although it was evident in 1914 apple production in Nova Scotia 
that chemotechnology was not a total answer to pest problems, the 
significance of Pest Management, was not widely recognized among pest 
scientists until recently. The concept of Pest Management was initiated 
by entomologist because of their concern about pest resistance, human 
health risks, and environmental issues. The publication of silent spring 
and the subsequent banning of DDT awakened America to the risks of 
pesticides and provided increased insentives for development of Pest 
Management. Pest Management is becoming interdisciplinary; however, 
this evolution is still incomplete. 
There have been a number of federally sponsored Pest Management 
research efforts in the University Consortium for Pest Management 
Research (CIPM), and a similar Consortium for International Crop 
Protection (CICP) sponsored by USAID. The USDA Extension service 
provided resources for pilot Pest Management programs, and in 1977 
funding was made available to all states. Between 1977 and 1979 several 
national Pest Management reports and policy initiatives were published. 
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As a result of the USDA Pest Management Coordination Report, four 
regional Pest Management research projects were initiated and regional 
competitive research funding became available in 1984. A number of 
states (California, Wisconsin, New York and Kansas) have provided 
appropriations for pest management research, extension, and teaching. 
1.1 Categories of Pests : 
There are three categories of pests : 
(i) Regular pests which are generally found in abundance during a crop 
season, e.g. jassids, aphids and thrips. 
(ii) Sponadic pests which assume pest status occasionally in certain 
years and include locusts, grasshoppers, hairy caterpillars, crickets, 
cotworms and cotton semilooper. 
(iii) Potential pests which normally cause negligible damage but may 
become highly destructive resulting from some disturbance in the 
environment and the consequent increase in their number. 
1.2 Pest Outbreaks : 
Pest Management is necessary because occasionally insect 
populations on a crop plant or on livestock increase to a density that is 
considered unacceptable. The criteria on which this judgement is made 
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may be economic, medical or aesthetic and as such are subject to the 
vagaries of circumstance. 
Fulfilling the needs of consumerism has been one of the factors 
influencing the increase in importation of foreign products and materials 
and with them the introduction of exotic insect species. In the absence 
of their normal natural enemy complex or of environmental constraints 
these introduced species may become pests and cause extensive damage 
to crops or livestock. Pests may also be transported to countries in which 
they are not indigenous by the introduction of new crop types or animal 
breeds, with similar results. In general, it is such changes in agricultural 
practices as the introduction of new crop species or enlargement and 
aggregation of fields use of monocrops and plant density, that have been 
held responsible for causing many pest problems Risch (1987) cited : 
1. The changes in crop cultivars relative to those of wild relatives. 
2. The simplification of agroecosystems compared with natural 
ecosystems, as being the most important contributing factors. 
Insect outbreaks, especially of migratory pests, are often associated with 
particular weather patterns, e.g. desert locust and spodoptera spp. The 
weather can also directly affect population development, if temperatures 
are favourable for population development at an appropriate period during 
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the insect's life cycle then outbreaks can occur e.g. mild winters in the 
UK are associated with outbreaks of cereal aphids. Weather can produce 
a differential development of pests and their natural enemies causing a 
decoupling of their association and there by permitting an unregulated 
pest population increase. 
2. THE ROLE OF PEST MANAGEMENT : 
An understanding of the factors that influence the population 
dynamics of an insect species and the way in which cropping systems 
differ from natural ecosystems, can provide an indication of the type of 
strategy that should be employed in the management of a pest. 
Management of an insect pest in a crop system can be achieved if the 
techniques used reduce both the initial numbers infesting the crop and 
the rate of population growth, i.e. they utilize the important density 
dependent and independent factors that have been identified. The size of 
the initial numbers may be reduced by cultural and agronomic practices 
such as removal of alternative hosts, or through host plant resistance, 
affecting host attraction. The rate of population growth may also be 
reduced through agronomic practices such as plant spacing, intercropping 
and reducing plant palatability for the insect (also host plant resistance). 
These factors are all density independent and hence will only reduce 
overall population levels. Should population density continue to increase 
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then natural jenemy populations would ideally start to regulate the 
population size. Pest Management practices would seek to augment the 
size of natural enemy population in the crop system. However, should 
natural enemies fail to regulate the pest population and its numbers 
reached a level where it was economically viable to use an insecticide, 
this could be applied to reduce the pest population size. 
Hence, the components of insect pest management that can be used 
to reduce pest numbers are host plant resistance, cultural/agronomic 
practices, natural enemies and insecticide use. For any particular pest 
system the number of components that are needed for control and the 
way in which they are applied, will be different. The optimal management 
strategy can only be determined with reference to the ecology of the 
pest and its interactions with the crop management components. 
However, a management strategy developed solely on the basis of pest 
ecology and crop production would have little relevance to the real world 
where crop production and pest control cannot be considered in isolation 
from the wider social & economic context of which it is an integral 
part. 
3. SOCIO-ECONOMIC FACTORS : 
Socio-economics in relation to insect Pest Management considers 
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the social context within which a management strategy is to fit, the 
constraints imposed by the cultural and economic situation of the farmer 
on the type of management practices that are appropriate, and the 
subsequent likelihood of their adoption. From the very start it is essential 
then to identify the type of farmer that a research or pest management 
project aims to assist and in doing so gain an understanding of the 
farmer's needs and resources, their own perception of the problem and 
their own objectives, as well as enlisting their support and collaboration 
in developing an appropriate management strategy. 
The farmer's perception of the pest problem should always be taken 
into account since this will influence the likelihood of a practice 
ultimately being adopted, and perhaps more importantly, the farmer may 
already have adequate measures of control based on traditional practice. 
The willingness of a farmer to adopt a new control practice will depend, 
among other things, on the relative importance of the crop for the 
farmer's own or the family's well being. A farmer who has a number of 
sources of income may place less emphasis on the need for control of a 
particular crop pest than a farmer who has limited access to alternative 
sources of income & is largely dependent on staple food crops. 
The adoption of control techniques by farmers will also depend on 
their perception of the cost, not necessarily in monetary terms but in 
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time and effort. The availability of credit facilities may help alleviate 
the initial investment that may be needed, for example, in buying 
insecticides, but credit will be of little use unless the insecticide is 
readily available for purchase. A cultural technique, such as removing 
secondary weed hosts of a pest, may make it necessary to divert labour 
from other more important activities, such as collection of water, and 
hence may also not be adopted. 
The real availability of a technique must be considered at the outset 
as a major factor for concern in the development of a pest management 
strategy. Without consideration of this and other socio-economic 
factors, strategies for control can be developed that have little relevance 
to the farmer. Insect pest management is concerned with the most 
appropriate use of control strategies to enhance the overall benefit from 
crop production. This can only be achieved if pest management is studied 
in the context of the other socio-economic factors that contribute to 
farmers particular ways of life. 
4. POPULATION GENETICS : 
Agroecosystems are important arenas for evolutionary change. This 
is because many of the control measures used are designed to reduce 
pest population level by increasing mortality or decreasing reproductive 
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capability. Differences among4)est individuals in survival & fecundity 
by these control agents result in natural selection. If pest populations 
harbour genetic variability for physiological or behavioural characterised 
that circumvent control measures then the evolution of better adopted 
that pests, that are more difficult to control, is inevitable. In such 
circumstances an understanding of the mechanisms involved in pest 
evaluation becomes an essential ingredient in the development of 
sustainable pest management systems. 
4.1 Key concepts in population genetics : 
The evolution of pest and other organisms basically consist of 
changes in the genetic composition of populations. The study of changes 
in the gene frequency of populations falls within the discipline of 
population ^ genetics. In the simplest of genetic models, a population is 
considered to be infinitely large, with random mating between individuals 
and an equal sex ratio. 
The role of population genetics in pest management it is essential 
that a number i)f key concepts be remembjered. This implies that there 
are no changes in gene frequency from one generation to the next, which 
is of course only true if the population is very large and there is: (i) no 
genetic drift; (ii) no migration; (iii) no gene mutations; and (iv) when 
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there are no selective forces acting on the population. In the real world 
all of these factors and operative and act to change the gene frequency 
of a population. 
4.2 Modes of inheritance : 
In most higher animals and plants, selection takes place primarily 
in the diploid stage. When, for instance, chemical insecticide resistance 
in the pest is under monogenic control (and there is only one resistant 
and one susceptible) there are three possible, genotypes for a single 
gene difference (e.g. RR, RS, SS; R = resistant, S = Susceptible) so that 
the effectiveness of selection depend upon the degree of dominance. 
Dominance is a term used to describe the relative phenotypic 
resemblances between the heterozygotes and the homozygous parents. 
If the heterozygote (RS) more closely resembles the resistant parent 
then resistance is described as dominant parent then resistance is 
described as dominant while if the heterozygotes more closely resemble 
the susceptible homozygote then the resistance is said to be recessive. 
Identifying the mode of inheritance of traits has generally involved 
the genetic crossing between strains exhibiting the desired traits with 
those individual that don't. The intention is to try to determine the number 
of genes involved and the dominance relationships between the 
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genotypes. This has been a particularly productive area for plant breeders 
seeking to enhance plant resistance to pathogens. Often under monogenic 
control and transferred through conventional breeding techniques to 
agronomically useful crop cultivars. 
4.3 Vertical and horizontal resistance : 
The resistance to diseases in plants could be placed in one of the 
two categories, vertical or horizontal resistance. Vertical resistance 
involves a gene-for-gene relationship. For a pathogen to colonize a plant 
successfully, the gene or genes for resistance in the plant must be 
matched by a corresponding gene or genes in the pathogen. The plant is 
susceptible to all individuals of a pathogen having the appropriate 
corresponding genes or more than all the genes. Pathogen individuals 
characterized by having the same virulence genes are known as a race, 
and exhibit a recognizable differential interaction with complementary 
host races or cultivars. The concept of a race, defined by a specific gene-
for-gene interaction has been adopted by some entomologist in their 
attempts of breeding plants resistant to insects. However, the evidence 
in support of such gene-for-gene interaction in host-insect relationships 
has been hotly contested. 
Horizontal resistance is defined simply by the fact that it does not 
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involve a gene-for-gene relationship. 
5. PRINCIPLES OF CONTROL : 
The principles of control transcend the normal classifications of 
control measures in terms of their chemical, physical and biological 
characteristics in favour of a more functional classification based on 
various criteria affecting the selection and the use of the control 
measures in Pest Management systems. 
It is important that appropriate control measures are selected, that 
they are compatible and their combined use is practicable and effective. 
On the basis of pest characteristics, the type of impact required on the 
pest population and the operational factors that affect the way in which 
control measures are deployed. 
5.1 Selection of control measures : Pest types 
Each discipline has tended to devise different classifications of 
control measures and means for deciding on which is the most 
appropriate for a given situation. The high fecundity, short generation 
time and good mobility of r-pests combined with frequent invasions and 
damaging outbreaks necessitates control measures which can be used 
when required and which can have a fast, immediate impact on pest 
population levels. The rapid rates of increase and short generation times 
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can mean rapid selection for resistance to pesticides and virulent pest 
strains in situations where control measures exert intense selection 
pressure. Cultural control will be useful where it serves to reduce the 
likelihood and size of the pest attack. Early or late planting may prevent 
crop damage, while the production of weed-free seed and mechanical 
cultivation may prevent the build-up of r-selected weeds. 
Intermediate between r-and k-pests those pests which are 
particularly susceptible to control through conservation augmentation 
or introduction of natural enemies. 
5.2 Selection of control measures : effects on pest populations : 
There are two fundamental ways in which control may be used to 
manage damaging pest population levels. Measures are either used to 
reduce the initial numbers infesting the crop or they are used to reduce 
the rate of population increase after colonization. 
Maintaining reduce initial population size may be achieved by a 
whole range of methods. Quarantine procedures that prevent or reduce 
the likelihood of the introduction into a country or region of exotic 
pests would come under this category. The use of certified seed and 
fungicide seed treatments will reduce the likelihood of pathogen 
infection. Pathogen populations may also be reduced by removal and 
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destruction of susceptible plants or diseased plants. Crop rotations have 
been used as a means of control for centuries, for reducing initial 
population size of many types of pests. Rotations tend to be most 
effective against pest species that have a narrow host range and a limited 
range of dispersal. 
The intrinsic rate of increase and may be reduced by control 
measures that have an effect on mortality, reproductive rate, development 
or generation time and the time over which a pest is capable of 
reproduction. Pesticides are commonly used to kill various 
developmental stages of the pest and are particularly effective, in many 
cases in killing a substantial proportion of a pest population in a very 
short time. 
Control Measures which can increase development or generation 
times are particularly useful for pests normally having higher values. 
Such measures will often also reduce reproductive rate and increase pest 
mortality. 
5.3 Operational factors : 
The development and efficacy of a control measures will depend 
on a whole range of operational factors which in turn will be dependent 
on the characteristics of the pest, the cropping system, the associated 
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environment and the nature of the control agent itself. 
A single control measures may be utilize either in a prophylactic 
or a responsive way. A control measure is used prophylactically when it 
is applied without any evaluation of whether or not, it will produce an 
economic gain for the farmer. In practice, use of a control measure in a 
responsive way is dependent on the availability of an appropriate pest 
monitoring and forecasting system and the control measures normally 
involved are pesticides. With pesticide use, it is generally considered 
preferable for farmers to switch from prophylactic, calendar based 
applications to responsive need based applications, simply to improve 
targeting and reduce the environmental impact of unnecessary pesticide 
applications. 
One of the drawbacks often associated with responsive measures 
is the need for reapplication due to a lack of persistence. Persistent 
chemical pesticides are now considered environmentally undesirable 
which can mean repeated application of less persistent chemicals or other 
agents such as microbial pesticides. This may cause operational problems 
for a farmer. The microbial pesticides are particularly poor at persisting 
at the target site, with sunlight probably being the most destructive 
environmental factor affecting the persistence of entomopathogens in 
general and particularly commercial microbial pesticides. This lack of 
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persistence has important implications for the efficacy of the control 
agent, since if an agent does not persist at the target site then the duration 
for which it can act against the pest may be severely limited. Timing of 
application then becomes critical. The application must be made at the 
time at which the pest is present and at a susceptible stage. 
5.4 Mismanagement strategies : 
The subject of mismanagement is dealt with here on the basis of 
the principles that have been adopted in the development of 
mismanagement strategies; strategies aimed at either prolonging the 
useful life of successful control agents or to limit the impact of their 
failure. 
The cost associated with the loss of an important pest control agent 
through its mismanagement will be dependent on the cost of research 
development, registration, and the cost associated with production. In 
the agrochemical industry during the 1950s and 1960s the loss of a 
chemical insecticide through the development of pest resistance was 
not considered too serious because new technical products were 
continually coming on-line and R&D registration costs were relatively 
low. 
This method is only effective if the total mortality from the 
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cocktail is the same as with a higher dose of a single insecticide & if 
the proportional mortality rates in various sections of the population 
are correlated. Sequences of pesticides could also provide a delaying 
tactic provided there are a number of pesticides available for the control 
of a particular pest. The importance of discussing these mismanagement 
strategies relates as much to their potential use in the future as to their 
pest use. The monogenic nature of many gene manipulation technologies 
that are likely to find their way into general use in pest management in 
the next 10 years, their long-term success will be dependent on the use 
of appropriate deployment strategies. 
6. CONTROL MEASURES 
The different control measures are the essential tools with which 
an integrated Pest Management system is constructed. The proper use 
of any chemical insecticide is an involved and complicated process and 
so the first question that should be asked when they are being considered 
as a control option is, are there alternative control methods that could 
be used or should some combination be considered? Only when no 
alternative methods or combination of measures are available, should 
an insecticide be used on its own as a control measure. 
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6.1 Chemical Insecticides : 
The majority of chemical insecticides consists of an active 
ingredient and a variety of additives which improve the efficacy of its 
application and action. The chemical and physical properties of the 
technical product for example, its state, melting point and vapour 
pressure, will to some extent influence the type of additives that can be 
used and subsequently the overall formulation of the insecticide. The 
formulation of an insecticide will influence the method of which it is 
applied its persistence in the field and also its toxicity. These two aspects 
then, the chemistry of the technical product and the insecticide 
formulation, are central to an understanding of chemical insecticides 
and to some extent other insecticides as well. The technical components 
of chemical insecticides can be divided into four chemical types, 
organichlorines, organophosphates, carbamates and pyrethroids. Each is 
considered briefly here, followed by an outline different types of 
formulations. 
6.1.1 Organochlorine : 
The stability and solubility of the organochlorines means that they 
are highly persistent and this may lead to long term contamination of 
the environment and gradual accumulation in animals at the higher end 
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of food chains. If organochlorines present in the body far reach a high 
level, when the fat is broken down during periods of food shortage 
sufficient chemical can be released into the blood to cause poisoning 
and even death. For these reasons. Countries where they are usually one 
of the used in cheapest insecticides available. 
The best known organochlorine insecticide is DDT noted for its 
broad spectrum of activity, its persistence and its accumulation in the 
body fat of mammals. 
6.1.2 Organophosphates : 
The organophosphate insecticides were originally developed as a 
by-product of research into nerve gases which was carried out during 
world war II & they work by inhibition of the respiratory enzyme 
cholinesterase. They are large group of insecticides that are prepared 
from a small number of intermediates by combination with a wide variety 
of chemicals that are readily available in the chemical industry. Many of 
the organophosphates are highly toxic to mammals, but they are usually 
non-persistent & hence are less of a threat to the environment than 
organochlorines. Nevertheless, they should be handled with care since 
doses may be cumulative. The fast breakdown of organophosphate 
insecticides in an advantage as far as the principles of integrated Pest 
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Management are concerned but it also means that the timing of 
application is critical to ensure an efficient kill. They therefore require 
an effective monitoring and action threshold strategy in order to ensure 
timely application & maximum economic return. 
6.1.3 Carbamates : 
The carbamates generally have short to medium persistence & their 
mode of action is basically the same as that of organophosphates, that 
is, they affect the activity of acetylcholines terases. However and the 
insects can recover if given too low a dose. Carbamates have a broad 
spectrum of activity and usually act by contact or stomach action, few 
process systemic activity. The carbamate group includes aldicarb, 
carbaryl, carbofuran, methomyl, pirimicarb & propoxur. 
6.1.4 Pyrethroids : 
The most effective and safe natural insecticides are those derived 
from the flowers of pyrethrum cinearaefolium and their synthetic 
analogues, the pyrethroids. Synthetic pyrethroids have extremely high 
contact activity and are particularly effective gainst lapidopterous larvae. 
They have a low persistence and hence require appropriately timed 
application, they are also effective at very low doses. Most, but not all, 
of the pyrethroids have a very low mammalian toxicity. Examples of 
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pyrethroids are cypermethrin, permethrin, fervalerate and deltamethrin. 
6.1.5 Insect growth regulators with juvenile hormone activity : 
The majority of compounds that make up the new class of 
insecticides known as insect growth regulators are the result of research 
on insect juvenile hormones. This general term can also accommodate 
compounds with other modes of action. This section is restricted to 
those insect growth regulators that produce only, or mainly, juvenile 
hormone type responses. 
Two hormones are involved in the control of larval and nymphal 
moulting; the moulting hormones or ecdysones, and the juvenile 
hormones. The ecdysones are necessary for the resorption of the old 
hormones, hardening and tanning of the new cuticle while the juvenile 
hormones are present during the larval stages at each moult to prevent 
the insect maturing. In pest species in which the larval stage is the most 
destructive, hormonal extension of the feeding period may reduce any 
value from control even if the insect does not manage to reproduce. This 
has restricted the use of juvenoids to situations where only adult stages 
are pests e.g., mosquitos ants and flees or where it is appropriate to 
prevent the build-up of small populations causing negligible damage to 
levels causing economic loss e.g. stored products long-term control of 
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cockroaches. 
It is likely that with developments in formulation and changes in 
attitudes and requirements for Pest Management that such juvenoids and 
others yet to be developed, will become an increasingly important class 
of insecticides. 
6.1.6 New leads for insecticides : 
The pyrethroids are the most recent major development for the 
agrochemical industry, now accounting for about one third of world 
insecticide use. As was the case with pyrethroids, the development of 
new leads for insecticides is largely dependent on state funded agencies. 
A good deal of attention has now been focused on the avermectins, which 
are extremely active compounds derived from the mycelia of 
streptomyces avermitilis. These compounds, although structurally novel, 
represent a conventional insecticide lead that is more attractive to the 
agrochemical industry than biorational approaches that involve 
compounds originating in insects, since in the pest these have only given 
rice to products of minor agricultural importance. However, the 
avermectins represent quite a poor lead as a new approach to Pest Control 
because they are very toxic to mammals. 
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6.2 Formulations of chemical insecticide and their use : 
The technical product of a chemical insecticide is rarely suitable 
for application in its pure form. It is usually necessary to add other non-
pesticide substances so that the chemical can be used at the required 
concentration and in an appropriate form permitting ease of application, 
handling, transportation storage and maximum killing power. Thus, 
chemical insecticides may be formulated in a number of ways. 
6.2.1 Solutions : 
One of the early methods of applying DDT was as a solution of the 
technical product in an organic solvent applied at high volumes. However, 
since this is both a dangerous and expensive method of application it 
was later discontinued. Now solutions of the technical ingredient is 
soluble in water or an organic solvent and applied in using equipment 
suitable for ULV application. 
6.2.2 Emulsion concentration : 
Technical products that are insoluble in water can first be dissolved 
in an organic solvent combined with emulsifying agents. This product 
can then be diluted with water to an appropriate strength in the spray 
tank before use. The emulsifying agents cause the technical product and 
organic solvent solution to disperse evenly in the water when mixed by 
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stirring. It is sometimes necessary to maintain a level of agitation in 
order to keep the chemical dispersed in the tank. If separation of the 
liquid into two phases occurs a process known as creaming, then the 
emulsion has been broken. 
6.2.3 Water dispersible powders : 
Water dispersible powders are, as the name suggests powders that 
are insoluble but can be dispersed in water. The technical product can be 
either a solid or a liquid. Liquid insecticides can also be absorbed onto 
an inert solid and then used as a water dispersible powder. Solid 
formulation are ground to a fine power and surface active agents added 
to promote dispersion of the particles when they are added to water. If 
the particles are not agitated during application then a certain amount of 
sedimentation might occur, this would result in a gradient in the 
concentration of the technical product in the tank, giving an uneven 
application rate. 
6.2.4 Suspension concentrates : 
Suspension concentrates differ from water dispersible powders in 
that they are formulated as a finely ground solid held as a suspension in 
a non-solvent liquid. This suspension is then diluted with the same solvent 
for application. Sedimentation may be reduced by the addition of 
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polymers that tend to 'fix' the solid in the suspension. However, one 
disadvantage of suspension concentrates is that they may be unable to 
withstand tropical conditions of storage. 
6.2.5 Dusts : 
Insecticide dusts consist of the technical product mixed with an 
inert carrier which is then ground to a fine powder. They are applied, 
either as a seed dressing or as a foliage application with a dust blower 
machine. 
6.2.6 Granules : 
Granules are solid particles between 0.1 and 2.5 mm in size that 
consist of the technical product combined with an inert carrier. Granules 
are used in the application of the more effective systemic 
organophosphorous insecticides which are released from the granules 
by teaching. Granules provide a safe, easy to handle product where 
precise targeting is required. 
6.2.7 Baits : 
Bait formulation combine insect attractants with an insecticide. The 
attractant is used to lure the insect to the insecticide which is then 
transferred by contact or ingestion. The attractant may be a potential 
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food source or more recently, sex pheromones, which lure specific pest 
species to the bait. Bait formulations have been used to control desert 
locusts and tested against other field crop pests such as spodoptera spp. 
but they are more often applied to control pests of houses such as ants 
and cockroaches. Formulations of basic acid were most commonly used, 
which are now being replaced by fenoxycarb and hydroprene. 
6.2.8 Fumigants : 
Fumigants are chemical formulations that have a relatively high 
vapour pressure and hence can exist as a gas in sufficient concentrations 
to kill pests in soil or enclosed spaces. The toxicity of the fumigant is 
proportional to its concentration and the exposure time. 
They are characterized by a good capacity for diffusion and act by 
penetrating the insect's respiratory system or being absorbed through 
the insect cuticle. All fumigants are toxic to humans and hence should 
only be used where the safety of the operators can be assured. The 
number of chemicals suitable for fumigation is limited, examples include 
hydrogen phosphide, methyl bromide, ethylene dibromide and 
dichlorines. Fumigants are applied to control stored product pests under 
gas proof sheets, in gas sealed rooms or buildings or in special chambers, 
they are however, costly to use and require strict supervision. 
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6.2.9 Spray adjuvents : 
Spray adjuvents are chemicals that are usually part of the formulated 
insecticide although in some circumstances they are added to the 
insecticide tank mix prior to application. These additives may improve 
mixing with the diluent, or improve insecticide activity in the field. The 
former type of additive includes dispersants that are added to wettable 
powders to prevent sedimentation, and emulsifiers which are used to 
ensure that stable emulsions occur when the oil soluble form of a 
technical product is mixed with water, as in emulsion concentrates. The 
later type of additive, the improves activity in the field, includes 
surfactants, spreaders, penetrants, stickers and humectants. The 
surfactants and spreaders improve both the contact with and the spreading 
of the insecticide over the sprayed surface, by reducing the surface 
tension of the spray droplets. The penetrants are oils that are added to 
improve the penetration of a contact insecticide through the insect 
cuticle, there are particularly important if the insect has a very waxy 
cuticle. Stickers are added to increase the adhesion of the spray to the 
leaf surfaces to improve the persistence to the insecticide especially in 
situations where rainfall is high and a large amount of runoff from the 
foliage is expected. Humectants are not commonly used in insecticides, 
but they decrease the rate of evaporation of the water diluent in a spray 
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formulation. 
6.3 Biological Control : 
The term biological control has in the Pest meant different things 
to different pest control practitioners. Plant pathologist have tended to 
use the term to denote control methods that include crop rotation, 
alteration of soil pH use of organic soil amendments as well as the use 
of one organism against another. However, the definition which is now 
becoming more widely accepted among the disciplines involved in Pest 
Management is the one used by the entomologists, where biological 
control is seen as the use of living organisms, excluding host plants, as 
pest control agents. That the entomologists definition should become 
more universally acceptable perhaps reflects the greater involvement 
and the long history of successes which the entomologists have had with 
biological control. 
These well-known examples of successful biological control have 
involved the introduction of an exotic natural enemy for the control of 
an accidentally introduced exotic pest. This form of control is commonly 
known as classical biological control utilizing a strategy of introductions 
of exotic natural enemies. 
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6.3.1 Microbial insecticides : 
The first commercial preparation of an entomopathogen for use as 
a control agent was sporiene, developed during the mid 1940s in France. 
The results obtained with sporiene, an insecticide based on the bacterium 
Bacillus thuringiensis, were however variable and it was not until 1948 
that Doom, a product based on another Bacillus sp., was registered as a 
microbial control agent in the USA. Since then, a great deal of progress 
has been made in the research and development of entomopathogenic 
control methods, so that at present in the USA there are commercial 
preparations available based on bacteria, virus, fungi and protozoa and 
some nematodes which show great potential. 
Entomopathogens carb be used in insect Pest Management in a 
number of different ways, depending upon the characteristic of the 
pathogen and the type of control required. The four types of approach 
appropriate for entomopathogens are : 
a. use as a microbial insecticide; 
b. use in an inoculative augmentation; 
c. as an introduction (classical biological control); 
d. the conservation of natural entomopathogenic populations through 
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manipulation of the environment. 
6.3.2 Viruses : 
There are seven families of viruses that cause diseases in insects. 
These are the Baculoviridae, Reoviridae, Iridoviridae, Poxviridae, 
Parvoviridae, Picornoviridae and the Rhabdoviridae.Only viruses from 
the Baculoviridae and Reoviridae have been seriously considered as 
control agents since these have a high virulence and are sufficiently 
different from vertebrate viruses to provide the necessary insurance of 
safety. Concern about the safety of viruses has certainly been a limitation 
to their development and use. Proof of their safety can be prohibitively 
expensive to obtain especially in situations where there are unexplained 
instances of an infested host showing no symptoms of infection. Under 
such conditions it is difficult to devise adequate protocols for safety 
testing because the absence of symptoms does not necessarily mean 
there is no infection. The importance of such safety standards should 
never be overlooked since once a virus is released into the environment 
it can, unlike chemicals, replicate, mutale and potentially survive 
indefinitely. 
6.3.3 Fungi : 
There are over 500 fungi known to be associated with insect 
diseases from fine classes of fungi, the Denteromycetes. Zygomycetes, 
Oomycetes, Chytridiomycetes and the Trichomycetes. The 
entomopathogenic as a whole have a remarkable host range but just within 
the Deuteromycetes fungi attack virtually all species of insects and 
arachnids. 
Apart from such an impressive host range fungi have a further 
attribute that makes them attractive as control agent and which sets them 
apart from other microbial pathogens, namely their route of infestion. 
Other microbial pathogens insect their host primarily through ingestion 
and the gut wall whereas fungi usually infect the insect by penetration 
of the body wall. The development of a fungi infection follows a similar 
pattern inmost fungi: 
1. attachment of the infective unit to the insect epicuticle; 
2. germination of the infective unit on the cuticle; 
3. penetration of the cuticle, either directly by germ tubes or indirectly 
by infection pegs from appressoria; 
4. multiplication in the yeast phase in the haemocoel; 
5. production of toxic metabolites; 
6. death of the host; 
7. growth in the mycelia phase with invasion of virtually all host organs; 
8. penetration of hyphae from the interior through the cuticle to the 
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exterior of the insect; 
9. production of infective units on the exterior of the insect. 
6.3.4 Protozoa : 
The protozoa are now considered to belong to seven distinct phyla, 
four of which the Ciliophora, Sarcomastigophora, Apicomplexa and the 
Microspora are found as parasites of invertebrates. However, few of the 
groups within these phyla are considered as serious contenders for use 
in the control of insect pests. The low pathogenicity of the Ciliophora 
makes species in this phylum unlikely candidates for use as biological 
control agents. Within the Sarcomastigophore the flagellates have shown 
little evidence of pathogenicity and the initial high expectations for 
amoebae, and especially for Malamoeba locustae, for the control of 
locusts have yet to be confirmed. Although the Apicomplexa have some 
potential biological control agents among the neogregarines it is the 
microsporidia that have the greatest potential as control agents among 
the unicellular eukaryotes. 
6.3.5 Nematodes : 
The main interest in Nematodes has been concerned with those 
species that kill their hosts in a relatively short time. There are three 
families of nematodes to which this can be considered to apply, the 
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steinernematidae, the Heterorhabditidae and the Mermithidae. The first 
two families are ferrestrial nematodes that are associated with symbiotic 
gut bacteria that kill the host upon exit through the cuticle. In agricultural 
systems the searching ability of nematodes makes them potentially ideal 
candidates for use in situations where chemical insecticides and 
microbial formulations cannot be targeted effectively, for instance the 
cryptic habitats of pod borers, tree boring insects or for root attacking 
insects in soil. 
6.3.6 Formulation of microbial insecticides : 
The great advantages of microbial insecticides over their chemical 
counterparts is that their active ingredients are non-hazardous to man or 
the environment. This highly favourable attribute can easily be host 
however, if the adjuvants added to the active ingredient to produce the 
formulated insecticides are themselves hazardous substances. Microbial 
insecticides can, if formulated appropriately, occupy a unique pestition 
in the insecticide market, requiring no or negligible precautions for their 
use, making them ideally suited for developing countries. 
The types of formulation that can be used for microbial insecticides 
are basically the same as those for chemicals, i.e. emulsions, wettable 
powders, aqueous concentrations; dusts or granules. However, because 
^S^bi-ZlS^-y 
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the active ingredient of a microbial insecticide is a living organism, the 
use of solutions is precluded since dissolving the pathogen would kill 
it. 
6.4 Cultural Control : 
The principle of cultural control is the modification of management 
practices so that the environment is less favourable for pest invasion, 
reproduction, survival and dispersal and so achieve reductions in pest 
numbers. The measures involved are all indirect preventative methods 
and often the success or otherwise of such measures cannot be assessed 
exactly as in the case of direct chemical control. Many of the techniques 
used are variations of standard agronomic practices which have to be 
carried out to grow a successful crop. Others are highly specific to 
particular patho-and cropping systems. Only those measures which are 
more generally applicable are dealt with here, namely: 
6.4.1 Rotations : 
Crop rotation is the systematic growing of different kinds of crops 
in recurrent succession on the same piece of land. Essentially an 
agronomic practice used to improve or maintain soil fertility, it also 
provides a means of crop protection, particularly against pests which 
are relatively host specific and have poor powers of dispersal. Certain 
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weeds are associated with specific crops and if the same crop is grown 
continuously for a number of seasons then the used population builds up 
to unacceptable levels. Changing to a different crop by rotation helps to 
breaks the cycle, changing the selection pressure for a given species. 
Crop rotation also permits the use of different herbicides. 
The use of pesticides has reduced the significance of crop rotation 
as a means of pest control for most diseases and insect pests. For certain 
soil and trash-borne diseases however, and some soil-living stages of 
insects rotation still remains one of the cheapest and most effective 
means of control. 
It is advisable in devising a rotation to use crops with sharp contrast 
in biological characteristics, life-cycle, planting time and agronomic 
requirements, to maximize the change in conditions and thereby make 
the cropping environment unfavourable for the pest species. In this way 
rotations will ensure maximum impact on pest population levels. 
6.4.2 Tillage practices : 
Tillage practices directly influence the physical and chemical 
properties of the soil, soil moisture and temperature, root growth and 
nutrient uptake, populations of weeds insect pests and vectors of plant 
pathogens. These factors may in turn influence the viability of plant 
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pathogens and the susceptibility or resistance of the host. Little Research 
has been done on the influence of tillage on nematodes, viruses or 
bacterial pathogens in either temperate or sub-tropical climates, most 
studies having been restricted to insects and fungal pathogens. Insect 
pest are affected either indirectly by the creation of inhospitable 
conditions and by exposing the insects to their natural enemies or 
directly by physical damage inflicted during the actual tillage process. 
The use of the disc plough caused mortality of over wintering larvae of 
another pest of sunflower Dectes texanus through destruction of the 
roots and exposure of the larvae to the soil environment. 
6.3.4 Planting characteristics : 
In general, a well-prepared seed-bad will allow plants to develop 
good root systems and become healthy and vigorous. Aspects of planting 
or sowing which can affect pest incidence and development include the 
quality of the seed-bed, depth of sowing seed density/spacing and planting 
time. Of most relevance are plant to manipulate plant diseases and row 
spacings to achieve rapid canopy shading by crops. Plant characteristics 
that are associated with competitive ability against weed include plant 
height, leaf shape and size and leaf area index. However, plant 
characteristics and spacings that favour control of one pest may act to 
the detriment of the control of another. Dense stands of a crop often 
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result in high humidities which encourages many diseases. 
The degree of variation in response between different pests and 
their hosts every situation and pest-cropping system has to be evaluated 
on an individual basis and selection of appropriate planting densities 
based on the density that provides the best yields while providing 
economical control of the key pests. 
6.5 Genetic Engineering : 
Genetic engineering is the technology whereby potentially useful 
characteristics of one organism are transferred in the form of 
recombinant DNA, to another organism in order that the 'new' modified 
organism has an enhanced value for man. 
The ability to manipulate the genome of different organisms is going 
to affect insect pest management in a number of different ways. It will 
affect the types of mechanism available and the techniques used for 
developing insect resistant plants, the development of agents used in 
microbial insecticides and the effectiveness of beneficial insects such 
as pest predators and parasitoids. This represents quite a comprehensive 
list that covers a wide range of insect pest management options, and 
there are potentially many more that are yet to be considered or 
discovered. 
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6.5.1 Insect plant resistance : 
One of the first genes to draw attention for potential use in 
engineering of insect resistance in plants was that of the endoxin of the 
bacterium bacillus thuringiensis. This bacterium has long been associated 
with microbial insecticides where it is used for control mainly of 
lepidopterous larvae. The endotoxin produced by this bacterium is the 
product of a single gene and hence it is possible to transfer it from the 
bacteria to a plant. This was first successfully reported in 1987 with the 
introduction of the endotoxin gene into tobacco plants. The first instar 
larvae of Manducasexta feeding on the tobacco leaves exhibited a similar 
response to the expected when larvae feed on B. thuringiensis sprayed 
leaves, that is, feeding suppression after 18 hours and death within three 
days. Similar result have now been obtained in tomato and potato and 
concerted efforts are now underway to duplicate these results in other 
crops such as cotton, corn and vegetables. 
6.5.2 Peptide insecticides : 
Neuropeptides and peptide hormones represent potentially 
important leads for the development of new insecticides. The study and 
development of these substances is difficult because they occur naturally 
in only minute quantities. If the peptides could be produced in larger 
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quantities through genetic engineering then their availability would 
promote their exploitation. Transfer from the insect of the DNA 
sequence controlling the peptide production of the insect to a microbial 
host, which could then be cloned and amplified manyfold by introduction 
into suitable cells, could provide the larger amounts that are required 
for research. Gene encoding polypeptide products deemed to be of 
practical value for pest control could then be inserted into microbial 
pathogens and used as a means of field application. 
6.5.3 Microbial insecticides : 
The use of the endotoxin gene of B. thuringiensis and its transfer 
into plants as a means of improving resistance to insects has already 
been mentioned. However, there is also a great potential for improving 
the toxicity and value of this and other entomopathogens used as 
microbial insecticides through genetic manipulation. 
Genetic engineering may also eventually provide solutions to the 
problems of storage and the persistence of microbial insecticides such 
as fungi which are highly dependent on humidity. The potential at present 
seems unlimited and only time will indiciate the realities and 
practicalities of the technique and its ultimate value. 
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6.5.4 Natural enemies : 
The most obvious characteristic to target for gene manipulation in 
natural enemies would be that of resistance to insecticides. In many cases 
this is controlled by a single gene and any transformed individuals can 
readily be identified by insecticide treatment. Whether such a 
development is desirable is open to much debate, but it will undoubtedly 
represent one of the likely applications of genetic engineering in the 
near future. Another area that may prove profitable would be to address 
the problems that at present limit the commercialization of parasitoids 
and predators for augmentation and inoculation, that is, their restricted 
shelf life, the difficulties of safe transportation and delivery systems, 
and the lack of information about the changing efficacy of natural 
enemies under varying conditions. Genetic engineering could help 
alleviate the first two problems if genes could be introduced to induce 
and break the aestivation or diapause of the insects at appropriate times 
or in response to suitable environmental cues. This would improve an 
insects shelf life and transportability enabling a more economic and 
continuous production system to be developed. 
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CONCLUSION: 
Regardless of all advances made in disease or Pest Management 
disciplines, so far, it is expected that traditional practices will continue 
as usual along with modem technology in the 21st century. Graduate 
progress in Pest Management during last several years clearly shows 
evolution of concepts for chemical management of Pest Control. 
Although attempts are being made to modernize the insect-Pest 
Management by developing non-toxic, non hazardous chemicals 
compounds biocontrol measures of herbal or microbial origin are gaining 
popularity despite their limited success. Conventional plant breeding 
method has some limitation and therefore production of transgenic plants 
through genetic engineering may be accepted as better alternative. 

64 
OBJECTIVES AND METHODOLOGY OF 
BIBLIOMETRIC STUDY 
There are some purpose and objectives of the 
Bibliometric studies Bibliometrics method based on statistical 
analysis help to eliminate low quality literature and to select a 
small portion of significant, reliable and relevant information. As 
we know that knowledge is dynamic and multidimensional in 
nature. The new researches and thirst for knowledge has led to the 
generation of new work. It is necessary that new research and new 
findings should be circulated widely among the research scholars, 
scientists and others. 
1. OBJECTIVES OF THIS STUDY : 
This study aims at identifying and describing some of the 
characteristics of Pest Management literature, used by the 
researchers over a period of two years from 1998-1999 with a 
view to identify the place, time, subject, area and country of 
origin, from where the documents are being published. The present 
study will help the librarians in the selection of literature in the 
field of Pest Management. The objectives of present study are : 
1.1 Forms of documents : To find out most used form of source 
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material i.e. periodical articles, research reports. Conference 
proceedings, bulletin etc. 
1.2 Geographical scattering of items : To know about the 
country proceeding most of the literature on Pest Management. 
1.3 Chronological study : To know the most productive year or 
years of the literature published on the subject. 
1.4 Language wise distribution of items : To know the 
dominating language in which most of the articles on the subject 
have been produced. 
1.5 Ranking of periodicals : To know the core periodicals 
containing the most of the literature on Pest Management. 
1.6 Ranking of authors : To know eminent personalities in the 
field of Pest Management. 
1.7 Subject dispersion : To show the interdisciplinary characters 
of the subject under study. 
1.8 Application of Bibliometric laws: Application of bibliometric 
laws (Bradford's law, Zipfs Law, Lotka's Law) on collected data to 
enable us to focus on the recent trends in Pest Management. 
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2. METHODOLOGY OF BIBLIOMETRICS 
L. Egghe was proposed the following methodology of 
Bibliometrics 
RAW DATA 
v 
ISTRUCTURING 
4^  
CONCLUSIONS DECISIONS 
T 
During the course of present study, I have gone through the 
following, which is some how similar to the one given by Egghe: 
COLLECTION OF DATA 
T 
STRUCTURING OF DATA 
T 
ANALYSIS AND INTERPRETATION OF DATA 
CONCLUSIONS 
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2.1 Collection of data : 
For this study all data taken from the "Biological 
Abstracts" as source document, because it is the most authentic, 
authoritative and comprehensive source on the subject. It is 
biomonthly publication issued by BIOSIS (Biological Information 
Service) from Philadelphia, U.S.A., since 1927. Biological Abstracts 
is found to be most comprehensive and appropriate source 
literature in the field of applied biology. The informative abstracts 
in the Biological abstracts are the best and most used source of 
information. 
The number as well as the list of primary journals has 
been growing rapidly and citing there journals therefore becomes 
impracticable within the short span of time because this reason the 
investigator decide to collect data from a secondary source like 
Biological Abstracts. 
2.2 FORMULATION OF HYPOTHESIS : 
(a) Influence of colaborating research may be. seen in authorship 
pattern of Pest Management Literature. 
(b) English language may be used language by the contributor of 
articles in the field of Pest Management. 
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(c) Journal articles may be the most used form of documents. 
(d) There may be a significant difference regarding geographical 
scattering of articles in Pest Management. 
(e) There is a growth increase in the research output of Pest 
Management year by year. 
2.4 ANALYSIS : 
The total data based on 5522 entries was collected and 
analysed under the following headings. 
2.4.1 Ranking of periodicals 
2.4.2 Geographical scattering of items 
2.4.3 Year wise distribution of items 
2.4.4 Language wise distribution of items 
2.4.5 Subject dispersion 
2.4.6 Form wise distribution 
2.4.7 Ranking of authors 
2.4.8 Application of bibliometric laws 
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2.4.1 Ranking of periodicals : 
The main objective of this study is to find out the core 
periodicals containing the research literature on Pest Management. 
To conduct this study, the items published in different periodicals 
are grouped together and counted. Information about the most 
productive periodicals on the subject is much useful for the 
librarians as well as for research scholars because the core 
journals in the field are identified Ranking of Periodicals is done 
and tabulated. 
2.4.2 Geographical scattering items : 
This is done to determine the geographical scattering of 
item while studying the use pattern of research literature in the 
subject under study. The information was collected from the 
informative abstract of each item, which clearly gives the place of 
origin of each item. The entries were then grouped on the basis 
of their country of origin. They were then counted and ranked in 
a table. 
2.4.3 Year wise distribution of items : 
With the help of this study, currency of information in the 
secondary source may be useful in finding out the most productive 
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year of items ranked. Through this study we know that how many 
articles were published in which year. The information about the 
period of origin of the item can be easily know by the 
bibliographic information given in Biological Abstract. 
2.4.4 Language wise distribution : 
It is also important to know the most dominant language 
used in scientific communication on the subject, because 
Biological Abstract reports items published from different countries 
in different languages. This information give along with informative 
abstract in the Biological Abstract is analysed and tabulated. 
2.4.5 Subject dispersion : 
Though most of the literature on a given subject is published 
in some core journals but sometime some materials of research 
value is published in the journals belonging to related fields. It is, 
therefore, important to know the interdisciplinary nature of the 
subject. Subject dispersion analysis is done on the basis of subject 
field of periodicals the information about which was obtained from 
Ulrich International Periodical Directory (33rd ed.). The analysis 
not only identifies the core subject where most of the articles on 
the subject Pest Management are published but also the some 
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relevant information. Thus, it will show the interdisciplinary nature 
of the subject. 
2.4.6 Form wise distribution : 
Document on any subject are published in different forms 
like periodical articles, research reports, bulletins and patents. It is 
important to know the most popular form of document. For this 
purpose, the information about the form of document was 
collected and tabulated. 
2.4.7 Ranking of Authors : 
This is done to know the eminent personalities in the 
subject. The data cards of different contributors in the field were 
published out. The number of cards under each name were counted 
and tabulated. Authors are then ranked in order of decreasing 
productivity. 
2.4.5 Application of bibliometric laws : 
The whole study depend upon the application of bibliometric 
laws such as Lotka, Bradford and Ziph's law. For checking the 
validity of these laws, they will be individually applied on the 
analysed data. 
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DATA ANALYSIS. INTERPRETATION AND PRESENTATION 
A total of 5522 data items were collected from the source 
documents, Biological Abstracts Published during 1998 and 1999. 
The volume of 1998 contained 2944 items while that of 1999 
volume contained 2578 items. The data thus collected was 
analysed in detail under different headings as given below :-
1. Ranking of periodicals 
2. Country wise distribution 
3. Chronological distribution 
4. Language wise distribution 
5. Subject wise distribution 
6. Form wise distribution 
7. Ranking of authors 
1. Ranking of Periodicals : 
Periodicals are the sources of latest information and 
therefore, they play a vital role in dissemination of information. 
However, in every subject field, there are periodicals that 
contribute most of the literature. They are called core journals. 
Identifying the core journals in the subject under study will be 
useful from the point of view of scientists and librarians alike. 
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The present study is aimed at identifying the most important 
journals containing the most research literature in the field of Pest 
Management. 
In the collected data, all the 5522 items have been 
published in 579 periodicals. However, Table-1 lists only 168 
periodicals showing 41 rank positions. These are the periodicals, 
of items in which the frequency of occurrence is upto 6. The 
periodicals with less then 6 items have not been considered. Table-1 
shows that the periodical ranked first is Jr. of Economic 
Entomology, which accounts for (5.19%) of total items. Next four 
positions are occupied by journals like Weed Technology (4.25%) 
Environment Entomology (3.71%), Plant Disease (2.55%) and 
Pesticide Science (2.31%) respectively. Table-1 and Table 1.1 
shows that most of the literature of Pest Management appeared in 
9 periodicals as a total number of 1455 items constituting 26.34% 
appeared in these journals. They may be regarded as core journals 
in the field. 
The periodicals having their frequency of occurrence in 
range of 70 to 99 is 4, those, in range of 60 to 69 is 3, in range 
of 35 to 49 is 17 in vary of 25 to 34 is 11, in range of 15 to 
24 is 24, in range of 10 to 41 is 33, in range of 5 to 9 is 66. 
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It is, therefore, obvious that though most of the literature 
constituting 26.34% items appeared in 9 core journals the number 
of periodicals had been increasing for finding out much less 
number of items i.e. for 8.76% articles, number of periodicals 
was 66. This is in accordance with Bradford's law of scattering. 
TABLE-1 
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S.No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
,9 
Rank 
1 
2 
3 
4 
5 
5 
6 
7 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
16 
Name of Periodicals 
Jr. of Economic Entomology 
Weed Technology 
Environmental Entomology 
Plant disease 
Pesticide science 
Medellingen Facultait Land 
Boukaelige Entoepaste Biologische 
Wetienschappen University Gent 
Crop Protection 
Biological Control 
Weed Science 
Annals of Applied Biology 
Weed Research 
Jr. of Mycology & Plant Pathology 
Biocontrol Science & Technology 
Jr. of Applied Entomology 
Phytopathology 
Zeitschrift fiier pflanzenkrankheiten 
and pflanzenschutz 
Jr. of stored Products Research 
International Jr. of Pest Management 
Jr. of Nematology 
Country 
USA 
USA 
USA 
USA 
UK 
Belgium 
India 
USA 
USA 
UK 
USA 
India 
UK 
Germany 
Peru 
Germany 
UK 
UK 
USA 
Freq-
uency 
287 
235 
205 
141 
128 
128 
125 
103 
103 
84 
75 
73 
71 
67 
66 
52 
48 
46 
46 
Perce-
ntage 
5.19 
4.25 
3.71 
2.55 
2.31 
2.31 
2.26 
1.86 
1.86 
1.52 
1.35 
1.32 
1.28 
1.21 
1.19 
0.94 
0.86 
0.83 
0.83 
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20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
17 
18 
18 
19 
20 
20 
20 
21 
21 
21 
22 
23 
24 
24 
25 
26 
26 
27 
27 
27 
27 
Entomologia Experimentalis et 
applicata 
Plant Protection Quarterly 
Canadian Entomologist 
Plant Protection Bulletin 
Jr. of the American Mosquito 
Control Association 
Indian Jr. of Plant Protection 
Crop Research 
Applied Entomology & Zoology 
Jr. of Maharashtra Agricultural 
Universities 
European Jr. of Plant Pathology 
Acta Phytopathologica et 
Entomologica Hungrica 
Bulletin of Entomological Research 
Indian Jr. of Agricultural Sciences 
Canadian Jr. of Forest Research 
Jr. of Insect Science 
Phytoparasitica 
Jr. of Invertebrate Pathology 
Insect Science & its appUcation 
Summa Phytopathologica 
Anais da Sociedade Entomologica do 
Brazil 
Bulletin OEPP 
Netherlands 
Australia 
Canada 
China 
USA 
India 
India 
Japan 
India 
France 
Hungary 
UK 
India 
Canada 
UK 
Brazil 
USA 
Kenya 
Brazil 
Brazil 
UK 
44 
43 
43 
42 
40 
40 
40 
39 
39 
39 
37 
36 
35 
35 
33 
32 
32 
31 
31 
31 
31 
0.79 
0.77 
0.77 
0.76 
0.72 
0.72 
0.72 
0.70 
0.70 
0.70 
0.67 
0.65 
0.63 
0.63 
0.59 
0.57 
0.57 
0.56 
0.56 
0.56 
0.56 
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41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
27 
28 
28 
29 
30 
31 
31 
31 
31 
31 
31 
32 
32 
32 
32 
32 
32 
32 
33 
33 
33 
Phytoprotection 
Jr. of Entomological Research 
Jr. of Chemical Ecology 
Jr. of Medical Entomology 
Hort science 
Jr. of Phytoiogical Research 
Jr. of Phytopathology 
Newzealand Jr. of Ecology 
Research Bulletin of the Plant 
Protection Service, Japan 
Crop Science 
Pesticide Biochemistry & Physiology 
Applied & Environmental 
Microbiology 
Entomon 
Forest Research 
Jr. of Aquatic Plant Management 
Medical and Veterinary Entomology 
Biocontrol 
Southwestern Entomologist 
Anzeiger fuer Schaedling skunde 
Pflanzonschutz 
Forest Ecology & Management 
Jr. of Agricultural «& Food Chemistry 
UK 
India 
USA 
USA 
USA 
USA 
Germany 
Newzealan 
d 
Japan 
USA 
USA 
USA 
India 
Malaysia 
USA 
UK 
Peru 
USA 
Germany 
Netherlands 
USA 
31 
30 
30 
25 
18 
17 
17 
17 
17 
17 
17 
16 
16 
16 
16 
16 
16 
16 
15 
15 
15 
0.56 
0.54 
0.54 
0.45 
0.32 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.28 
0.28 
0.28 
0.28 
0.28 
0.28 
0.28 
0.27 
0.27 
0.27 
\ -
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62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
S2 
33 
33 
33 
33 
33 
33 
33 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
35 
35 
35 
Jr. of Entomological Science 
Memoirs of the Entomological 
Society of Canada 
International Pest Control 
Agricultural Ecosystems & 
Environment 
RDA Jr. of Crop Protection 
Plant Pathology 
PKV Research Journal 
Tests of Agrochemicals & Cultivars 
International Jr. of Tropical Plant 
Disease 
Nematologia Brasileira 
Jr. of Agricultural Entomology 
Nematropica 
Pakistan Jr. Nematology 
Seed Research 
Canadian Jr. of Forest Research 
Australian Plant Pathology 
Jr. of the Kansas Entomological 
Society 
Australian Jr. of Ecology 
Indian Forester 
Material und Organismen 
Ecological Applications 
USA 
Canada 
UK 
Netherlands 
S.Korea 
UK 
India 
Italy 
India 
Brazil 
Japan 
Pakistan 
Pakistan 
India 
Canada 
Australia 
Australia 
Australia 
India 
Brazil 
USA 
15 
15 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
13 
13 
,3 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.23 
0.23 
0.23 
79 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
37 
37 
37 
37 
38 
38 
Bragantia 
Medical Entomology & Zoology 
Ciencia e Agrotechnologia 
BoUettin de Zoologia Agraria e di 
Buehecaltura 
Agrochemicals Japan 
Agrochemiya 
Fundamental & Applied Nematology 
Zastita Bilja 
Agricultural Science Digest 
Jr. of the Entomological Society of 
British Columbia 
Australian Jr. of Experimental 
Agriculture 
Soil Biology & Biochemistry 
Florida Entomology & Biochemistry 
Fitoterapia 
Bangladesh Jr. of Zoology 
Current Science 
International Rice Research 
Uttar Pradesh Jr. of Zoology 
Fitopatologica 
Anzeiger flier Schaedlings kunde 
Jr. of Pesticide Science 
European Jr. of Forest Pathology 
Brazil 
UK 
India 
Italy 
Japan 
Russia 
France 
Yogoslavia 
India 
Columbia 
Australia 
Denmark 
USA 
Hungary 
Bangladesh 
India 
USA 
India 
Brazil 
Germany 
Japan 
Germany 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
12 
13 
12 
12 
12 
11 
11 
11 
11 
10 
10 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.21 
0.23 
0.21 
0.21 
0.21 
0.19 
0.19 
0.19 
0.19 
0.18 
0.18 
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105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
38 
38 
38 
38 
38 
38 
39 
39 
39 
39 
39 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
Pakistan Jr. of Zoology 
Folia Entomoilogica Hungarica 
Japanese Jr. of Applied Entomology 
Insect Biochemistry & Molecular 
Biology 
Geobios 
Acta Entomologica Sinica 
Jr. of Vector Ecology 
Experimental and Applied Acarology 
African Entomology 
Vaxskyddsnotiser 
Report of the Taiwan Sugar Research 
Institute 
Jr. of Applied Ecology 
Bulletini of the Yamaguchi 
Agricultural Experiment Station 
Plant Pathology 
Plant & Soil 
Mycological Research 
Entomophaga 
Plant Protection Science 
Nematologica 
Biocontrol 
Indian Jr. of Agricultural Research 
Pakistan 
Hungary 
Japan 
UK 
India 
Chile 
USA 
UK 
Africa 
China 
Taiwan 
UK 
Australia 
UK 
Netherlands 
Germany 
Netherlands 
Czech 
Republic 
Netherlands 
Peru 
India 
10 
10 
10 
10 
10 
10 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.16 
0.16 
0.16 
0.16 
0.16 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
81 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
40 
40 
40 
40 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
New Zealand Jr. of Crop and 
Horticultural Science 
Jr. of Crop Protection 
Yingyong Shengtai Xuebao 
Jr. of Production Agriculture 
American Jr. of Potato Research 
International Rice Research Notes 
Wildlife Research 
Ochrana Rostlin 
Canadian Jr. of Botany 
Jr. of Wildlife Management 
Australian Jr. of Entomology 
New Zealand Jr. of Zoology 
Jr. of Applied Microbiology 
Fitopatologia Columbiana 
Jr. of Plant Protection in the tropics 
Jr. of Advanced Zoology 
Indian Jr. of Sericulture 
South Africa Jr. of Plant & Soil 
Belgian Jr. of Zoology 
Scandivanian Jr. of Forest Research 
Jr. of the Egyptian Society of 
Parasitology 
New 
Zealand 
UK 
China 
USA 
USA 
USA 
Australia 
Czech 
Repulic 
Canada 
USA 
Australia 
New 
Zealand 
UK 
Columbia 
Canada 
Russia 
India 
S. Africa 
Belgium 
Norway 
USA 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
0.14 
0.14 
0.14 
0.14 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
82 
147 
148 
149 
150 
151 
41 
42 
42 
42 
42 
Jr. of the American Society for 
Horticultural Science 
Mikologiya I Fitopatologiya 
Zhonghua Kunchong 
New Phytologist 
Izvestiya timiryazevskoi Sel's 
Skokhozy Akademii 
USA 
UK 
China 
UK 
Rusia 
6 
0.12 
0.10 
0.10 
0.10 
0.10 
152 42 Venno Akademi Italy 0.10 
153 42 Breeding Science Japan 0.10 
154 42 Tropical Agriculture Sri Lanka 0.10 
155 42 International Jr. of Acarology USA 0.10 
156 42 Research Bulletin of the Aichi-ken USA 0.10 
157 42 Iranian Jr. of Plant Physiology Iran 0.10 
158 42 Entomophaga France 0.10 
159 42 Tropicultura Belgium 0.10 
160 42 Indian Jr. of Phytological Research India 0.10 
161 42 Proceedings of the Hawaiian 
Entomological Society 
Taiwan 0.10 
162 
163 
164 
165 
166 
167 
42 Applied Plant Science S.Africa 
42 Bioscience Biotechnology and 
Biochemistry 
Japan 
42 Jr. of Korean Forestry Society S.Korea 
42 Southwestern Entomologist 
Supplement 
USA 
42 Pan-Pacific Entomologist USA 
42 Myeopathologia Netherlands 
168 42 Physiological & Molecular Plant 
Pathology 
UK 
6 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
83 
TABLE 1.1 
SHOWING RANGE OF FREQUENCY 
S.No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
Frequency Range 
100-
70-99 
50-69 
35-49 
25-34 
15-24 
10-14 
6-9 
1-S 
Total 
No.of 
Periodicals 
9 
4 
3 
17 
11 
24 
33 
66 
412 
579 
No. of items 
1455 
303 
185 
692 
337 
382 
428 
484 
1256 
5522 
Percentage 
26.34 
5.48 
3.35 
1.25 
6.10 
6.91 
7.75 
8.76 
22.74 
88.68 
Cummulative 
Percentage 
26.34 
31.82 
35.17 
36.42 
42.52 
49.43 
57.18 
65.94 
88.68 
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2. COUNTRY WISE DISTRIBUTION : 
It is a known fact that certain are leaders in certain subjects 
i.e. they give more scientific output than others. This information 
is very useful for the information managers as well as research 
scholars as it may help the librarian in taking a decision as to 
which periodicals published from a given country be procured. 
Table-2 gives country-wise distribution of items. The table 
gives a list of countries producing latest information in Pest 
Management. It was observed that 21.82% of articles were 
published from U.S.A., followed by India (16.76%), Canada 
(7.46%), Brazil (6.50%) and U.K. (5.70%). 
The analysis not only shows the most potent countries of 
research on Pest Management but also indicates, the wide coverage 
of Biological Abstracts as the literature published from 111 
countries of the world has been reported. 
TABLE-2 
COUNTRY WISE DISTRIBUTION 
85 
S.No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
.8 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Name of the country 
U.S.A. 
India 
U.K. 
Canada 
Brazil 
Japan 
Russia 
France 
Australia 
Newzealand 
China 
Spain 
Belgium 
South Korea 
Pakistan 
Italy 
Germany 
Netherland 
Frequency 
occurrence 
1205 
926 
412 
359 
315 
243 
216 
176 
143 
132 
125 
123 
113 
101 
82 
71 
65 
51 
Percentage 
21.82 
16.76 
7.46 
6.50 
5.70 
4.40 
3.91 
3.18 
2.58 
2.39 
2.26 
2.22 
2.04 
1.82 
1.48 
1.28 
1.17 
0.92 
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19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
19 
20 
21 
22 
22 
22 
23 
23 
24 
25 
25 
26 
27 
27 
28 
29 
29 
29 
30 
31 
31 
32 
32 
Argentina 
Sweden 
Phillipines 
Malaysia 
Hungary 
Africa 
Denmark 
Czech Republic 
Finland 
Israel 
Egypt 
Taiwan 
Swizerland 
Belgium 
Poland 
Mexico 
Greece 
Bulgaria 
Portugal 
Ukraine 
Bangladesh 
Indonesia 
Srilanka 
48 
35 
26 
24 
24 
22 
20 
20 
19 
18 
18 
17 
16 
16 
15 
14 
14 
14 
13 
12 
12 
11 
11 
0.86 
0.63 
0.47 
0.43 
0.43 
0.39 
0.36 
0.36 
0.34 
0.32 
0.32 
0.30 
0.28 
0.28 
0.27 
0.25 
0.25 
0.25 
0.23 
0.21 
0.21 
0.19 
0.19 
87 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
32 
32 
33 
33 
34 
35 
35 
36 
36 
37 
37 
37 
37 
37 
38 
38 
36 
38 
38 
39 
39 
39 
39 
Kenya 
Yugoslavia 
Columbia 
Turkey 
Ireland 
Norway 
Austria 
Hong Kong 
Syria 
Chile 
Korea 
Ethopia 
Thiland 
Iran 
West Indies 
Belarus 
Veitman 
Cyprus 
Jordan 
Nepal 
Zimbabwe 
S. Africa 
Peru 
11 
11 
10 
10 
9 
8 
8 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
0.19 
0.19 
0.18 
0.18 
0.16 
0.14 
0.14 
0.12 
0.12 
0.10 
0.10 
0.10 
0.10 
0.10 
0.09 
0.09 
0.09 
0.09 
0.09 
0.07 
0.07 
0.07 
0.07 
88 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
39 
39 
39 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
Malawi 
Morocco 
Saudi Arabia 
Algeria 
Tanzania 
Iraq 
Sudan 
Costarica 
Venezuela 
Camroon 
Slovenia 
Congo 
Slovakia 
Luthunia 
Estonia 
Oman 
Ghana 
Singapore 
Bosta Wnia 
Romania 
Bolivia 
Benin 
Amsterdam 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0.07 
0.07 
0.07 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
89 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
41 
41 
41 
41 
41 
41 
41 
41 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
Qatar 
Burkina-Faso 
Ivory Coast 
Tunisia 
Turkimenistan 
Java 
Stockholm 
Mongolia 
Turkmenistan 
Guadeloupe 
Lebanon 
Croatia 
Burkina-Faso 
Tobago 
Mali 
Czechoslovakia 
Cuba 
Panama 
Algeria 
Macoc 
Senegal 
Togo 
Kosice 
Mada Gascae 
Total 
2 
2 
2 
2 
2 
2 
2 
2 
5522 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
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3. CHRONOLOGICAL DISTRIBUTION OF ITEMS 
A number of studies have revealed that the recent volumes of a 
current journals are used more often than the older ones. Several studies 
have been carried out to measure the use of back volumes of periodicals 
in order to optimize the holdings of back volumes of periodicals. 
Table-3 gives tiie number of items pubUshed in the volumes of 
1998-1999 in biological Abstracts in different years. It was found that a 
total of 5522 items were reported in the six volumes (1994-1999). 
Counting was, flierefore, done to know, how many articles were pubhshed 
is each year. It is to be observed that the frequency of occurrence of 
items in the volume 1998 was the highest i.e. 1461 for the same year 
and that of 1999 the frequency of occurrence was 1418 which was again 
the highest for that year. It is, therefore, obvious that Biological Abstracts 
publishes the most current information. However, the total percentage of 
the frequency of occurrence of items in both the volumes of Biological 
Abstracts was the highest i.e. 46.50% in 1998. This is followed by 1997 
and 1999 with a total percentage of frequency of occurrence being 
24.52% and 25.67% respectively. For the year 1994 and 1995, the 
percentage of occurrence of items is less than 0.5%. 
TABLE-3 
YEARWISE DISTRIBUTION OF ITEMS 
91 
S.No 
01 
02 
03 
04 
05 
06 
Period 
of 
origin 
1994 
1995 
1996 
1997 
1998 
1999 
Total 
Frequency of 
occurrence of 
items in 
Vol.1998 
1 
24 
96 
822 
1461 
-
2404 
Vol.1999 
-
-
61 
532 
1107 
1418 
3118 
Total 
frequency of 
occurrence 
1 
24 
157 
1354 
2568 
1418 
5522 
Percentage 
frequency of 
occurrence 
% 
0.01 
0.43 
2.84 
24.52 
46.50 
25.67 
99.97 
Cummulative 
percentage 
frequency % 
0.01 
0.44 
3.28 
27.80 
74.30 
99.97 
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4. LANGUAGE WISE DISTRIBUTION ; 
Language wise distribution of literature provides major vehicles for 
dissemination of information in the subject. It is tihierefore, important to 
know the most dominant language in which scientific information is 
communicated in the field of Pest Management. This information is 
useful for the Librarians in the acquisition of periodicals and provision of 
translation services to the users. 
Table-4 gives the language wise distribution of items. The language 
of tiie document is indicated within parenthesis along with its integral part 
in the Biological Abstracts. It may be seen from the table that all the 
5522 items were published in 22 different languages. However, English 
was found to be a dominant language of scientific communication in the 
subject Pest Management as 82.66% items were published in English. The 
second to sixth positions were occupied by Portuguese (4.27%), Chinese 
(3.47%), Japanese (2.29%), Russian (1.77%), Spanish (1.30%), French 
(1.01%) languages respectively. About 3.18% of the total literature on 
Pest Management is being published in other languages. This analysis 
shows that the most dominant language of scientific communication on 
Pest Management is found to be in English followed by Portuguese, 
Chinese and Japanese languages. This information will play a vital role for 
librarian as well as for researchers. 
TABLE-4 
LANGUAGE WISE DISTRIBUTION 
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S.No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
16 
17 
17 
17 
17 
17 
Name of the 
Language 
English 
Portuguese 
Chinese 
Japanese 
Russian 
Spanish 
French 
Korean 
German 
Czech 
Serbo-Croatian 
Swedish 
Italian 
Netherlandish 
Slovak 
Danish 
Polish 
Ukrainian 
Indonesian 
Bulgarian 
Belurussian 
Arabic 
Total 
Frequency 
Occurrence 
4565 
236 
192 
127 
98 
72 
56 
55 
39 
21 
17 
16 
10 
6 
3 
2 
2 
5522 
Frequency % 
82.66 
4.27 
3.47 
2.29 
1.77 
1.30 
1.01 
0.99 
0.70 
0.38 
0.30 
0.28 
0.18 
0.10 
0.05 
0.03 
0.03 
0.01 
0.01 
0.01 
0.01 
0.01 
99.86 
Cummulative 
Frequency % 
82.66 
86.93 
90.40 
92.69 
94.46 
95.76 
96.77 
97.76 
98.46 
98.84 
99.14 
99.42 
99.60 
99.70 
99.75 
99.78 
99.81 
99.82 
99.83 
99.84 
99.85 
99.86 
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5. SUBJECT WISE DISTRIBUTION : 
Table 5 gives subject wise distribution of journals in the 
field of Pest Management. This analysis has been done on the basis 
of subject fields of periodicals given in Ulrich International 
periodicals Directory (33rd ed.). Out of a total of 579 titles, 11 
periodicals could not be traced in the directory and therefore, have 
been put under the category unknown. 
Table-5 presents the subject dispersion analysis. It is 
observed that all the collected items belong to 24 different subject 
areas which have been ranked from 1 to 20 on the basis of 
frequency of occurrence of articles. The analysis shows that 
63.60% items in the collected samples belongs to Agriculture, 
20.80% belongs to Biology-Entomology, 8.56% belongs to 
Agriculture-Crop Protection and Soil, 1.56% belongs to Biology. 
The frequency of occurrence of items in others subjects is less than 1%. 
95 
TABLE - 5 
SUBJECT WISE DISTRIBUTION OF ITEMS 
S.No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
14 
15 
16 
Subject Area 
Agriculture 
Biology- Entomology 
Agriculture-Crop 
Protection and Soil 
Biology 
Environmental Studies 
Botany 
Zoology 
Forests and forestry 
Medical Science 
Communicable Diseases 
Biiology - Genetics 
Engineering Chemical 
Engineering 
Gardening and 
Horticulture 
Geology 
Microbiology 
Biotechnology 
Ecology 
Biochemistry 
Frequency 
Occurrence 
3512 
1149 
473 
94 
56 
42 
38 
31 
22 
19 
12 
10 
9 
8 
8 
6 
4 
Frequency 
% 
63.60 
20.80 
8.56 
1.70 
1.01 
0.76 
0.68 
0.56 
0.39 
0.34 
0.21 
0.18 
0.16 
0.14 
0.14 
0.10 
0.07 
Cummulative 
Frequency % 
63.60 
84.40 
92.96 
94.66 
95.67 
96.43 
97.11 
97.67 
98.06 
98.40 
98.61 
98.79 
98.95 
99.09 
99.23 
99.33 
99.40 
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18 
19 
20 
21 
22 
23 
24 
16 
16 
17 
18 
19 
20 
21 
Conservation 
Science 
Comprehensive work 
Agriculture - Computer 
Application 
Biophysics 
Meterology 
Agriculture 
Abstracting, 
Biolographies, 
Statistics 
Unknown 
Total 
4 
4 
3 
3 
2 
2 
11 
5522 
0.07 
0.07 
0.05 
0.05 
0.03 
0.03 
0.19 
99.89 
99.40 
99.47 
99.59 
99.64 
99.67 
99.70 
99.89 
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6. FORM WISE DISTRIBUTION : 
Scientific information is produced in a variety of forms viz. 
periodical articles. Research Reports, Bulletins, Conference 
proceedings, Digests etc. It is interesting to know the most popular 
form of document in which the scientific information on the 
subject Pest Management is produced. 
Table-6 presents the form wise distribution of items. This 
analysis shows that periodical articles are the most dominant form 
in which scientific information is communicated. It is obvious 
from the fact the 80.62% literature on the subject is published in 
form of periodical articles. This is followed by Research Reports 
(15.86%) and Bulletin (2.93%) while the other forms like 
conference proceedings, Digest etc. constitute less than 1%. 
This analysis may help the librarian in making a policy 
decision regarding the subscription list of periodicals in the library. 
TABLE-6 
FORM WISE DISTRIBUTION 
98 
S.No. 
01 
02 
03 
04 
05 
Rank 
1 
2 
3 
4 
5 
Name of the form 
Article 
Research Report 
Bulletin 
Conference 
Proceedings 
Digest 
Frequency 
Occurence 
4452 
876 
162 
28 
4 
5522 
Frequency 
% 
80.62 
15.86 
2.93 
0.50 
0.07 
99.88 
Cummulative 
Frequency % 
80.62 
96.38 
99.31 
99.81 
99.88 
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7. RANKING OF AUTHORS : 
Table - 7 deals with the ranking of authors with number of 
contributions. The main objective of this study is to find out athors 
whose contributions are significant in the field of Pest 
Management, for this purpose, a ranking list of eminent authors has 
been given in Table - 7, in order of their frequency of occurrence. 
Analysis shows that 796 items (14.41%) were contributed by single 
author, 1736 items (31.43%) by two authors and 2990 items 
(54.14%) by more than two authors. Therefore, we can say that 
trend of research in the field of Pest Management is joint efforts 
involved to complete a research project. The first three eminent 
authors in the field are : 
Scott, Robert C. (19 items). 
Miller, Brett R. (12 items). 
Smith, Timothy J. (10 items). 
Table-7 present ranking list that may help in knowing the 
latest, significant contributors in 'Pest Management'. Such authors 
may be given due place in the bibliographical service provided in 
the subject. 
TABLE - 7 
RANKING OF AUTHORS 
100 
S. No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
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1 
2 
3 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
Name of the Author 
Scott, Robert C. 
Miller, Brett R. 
Smith, Timothy J. 
Arthur, Frank H. 
European Plant Protection Organization 
Council 
Harris, Marvin 
Smith, H. Arlen 
Anonymous 
Frank, Thomas 
Hole, U.B. 
KLM, K.D. 
Patil, B.M. 
Amer, S.A. 
Anderson, Robert 
Boo, K.S. 
Kollins, P.J. 
Knight, A.L. 
Madsen, John D. 
Shore, Richard F. 
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19 
12 
10 
9 
9 
9 
9 
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8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
101 
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29 
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33 
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37 
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41 
42 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
' 
Anderson, R.L. 
Batianoff, George N. 
Buga, S.F. 
De Meyer, Geert 
Foerster, H. 
Lee, Mi Kyong 
Zhang, Yanming 
Abd El-Hamid, A.Z. 
Mabbett, Terry 
Mit, Larry W. 
Nielson, Mette Neiendam 
Onstad, David W. 
Panday, S.K. 
Patel, M.G. 
Sharma, J.N. 
Smart, Lesley E. 
Young, James A. 
Zhu, Yu-Cheng 
Zimdahl, Robert L. 
Abdel-Momen, S.M. 
Abu-Ramaileh, Barakat 
Anderson, Torten N. 
Askew, Shawn 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
102 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Barden, Cyrnthia 
Blackshaw, R.E. 
Burkness, Eric C. 
Campbell, M.H. 
Chang, C.H. 
Clark, Frank 
Collins, A. Pablo 
Cook, Cathy 
Das, G.D. 
Dubey, S.C. 
Duffy, Brion K. 
Eaton, Brian R. 
Ebert, T.A. 
Fernandez, C. 
Flechtmann, C.A.H. 
Floate, K.D. 
Franc, Michel 
Gazzari, Decio 
Gibson, K.D. 
Gold, C.S. 
Green, S. 
Gupta, H.C. 
Hafez, M. 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
103 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
Hall, David W. 
Hamilton, George C. 
Hobbar, K.P. 
Islam, M.N. 
Ismail, A.E. 
Jolly, S.E. 
Jones, A. Teifion 
Kalita, H. Handique 
Kelly, Steven T. 
Khan, Z.R. 
Knight, A.L. 
Kumar, A. 
Lane, S. 
Lee, Jin-Sang 
Madsen, John D. 
Martinez Jimenez, M. 
Mayer, D.F. 
Morrison, Kimberly D. 
Mulla, Mir S. 
Pinto, C.M.F. 
Vanemden, H.F. 
Abou Fakhar, E.M. 
Abu Hatab, Moreen A. 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
104 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Acosta, Nuris M. 
Adhikari, Tika B. 
Agarwal, Abha 
Agarwal, B.K. 
Agviar-Coclho, V.M. 
Ahmed Munir K. 
Akey, D.H. 
Akhtar Muhammad Saeed 
Alam, Syed, N. 
Al-Khatib, Kassim 
Ali, Naheed 
Almiron, Walter R. 
Amadioha, A.C. 
Amer, S.A. 
Amezaga, Inona 
Ammon, H.U. 
Amusa, N.A. 
Anderson, ft-
Andow, D.A. 
Archer, T.L. 
Aref, Susanne 
Armstrong, Leisa J. 
Asin, L. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
105 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Askew, Shawn D. 
Asquith, Adam 
Banerjee, Bamndeb 
Barden, Graeme 
Barends, Fred 
Bateman, Roy 
Belair, Guy 
Beresteskii, A.O. 
Bettiol, Wagner 
Bhattacharyga, B.N. 
Bishop, Dallas M. 
Blum, Bernard 
Boisuert, Jacques 
Cadet, Patri E.E. 
Calderone, Nicholas 
Campbell, M.A. 
Caprio, Michael A. 
Cardoso, Victor Jase Mendes 
Careme, C. 
Chakravorty, Sanjib 
Chander, Subhash 
Chang, Gary C. 
Chitere, O.P. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
106 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Cibulsky, Robert J. 
Daugard, Holger 
Davis, G. 
De Groot, L. 
Dinan, L. 
Di Tumaso, J. 
Dubey, S.C. 
Dupont, Stephane 
Ebert, T.A. 
Ekesi, S. 
Elek, Jane 
Elena, K. 
Engquist, L. Goran 
Fantinou, A.A. 
Fernandez, Jose M. 
Fettig, Christopher J. 
Fontem, B.A. 
Fujii, Katsutoshi 
Garrett, Karen A. 
Gatehouse, Anghavad M.R. 
Ghosh, D.C. 
Gibb, Timothy J. 
Gilbert, Lawrence E. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
107 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Gruden, Kristina 
Gupta, R.K. 
Hannan-Jones, M.A. 
Hartung, John S. 
Hassn, E. 
Heinz-Kevin M. 
Helbig, Jvergen 
Herzig, Ann 
Hill, M.P. 
Hillman, J.R. 
Holland, J.M. 
Hopper, Keith R. 
Kang, Huducks 
Karsky, Dick 
Katob, Shinvoh 
Keighery, Greg 
Keller, Stegfried 
Khalt-AK, Sana Ullah 
Kline, Daniel L. 
Koch, E. 
Leather, S.R. 
Lindow, Steven E. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
180 Mabbett, Terry 
108 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Madeira, M. Goulart 
Madsen, Bo 
Mallapur, C.P. 
Marrone, Pamela G. 
Marsh, Rex E. 
Melander, Bo 
Mensah, R.K. 
Moyal, Pascal 
MuUin, Barbra H. 
Namai, Tuneo 
Narabu, Takashi 
Neal, M.C. 
Negron, Jose F. 
Nielsen, P.S. 
Omer, Amir D. 
Papiewska-Csapo, Aline 
Pasamentier, Heimo 
Peck, Daniel C. 
Powell, Wilf 
Pusey, P.L. 
Sadras, V.O. 
Serra, A.B. 
Sherma, H.C. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
109 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Stonehouse, John M. 
Thomar, Matthew B. 
Thrope, Kevin W. 
Turner, R.G. 
Tzortzakakis, E.A. 
Urban, J. 
Vesely, D. 
Vyas, Harsh N. 
Young, Shlu-Lan 
Zabel, Anton 
Zhang, Qing-HE 
Zhang, Xu 
Zonno, M.C. 
Abd-Rabou, S. 
Adachi, Aoshikazu 
Adam Czyk, J.J. 
Ahmad, M. 
Aiken, William 
Akashe, V.B. 
Akers, Alam 
Ali, Zahid 
Ambethgar, V. 
Amusa, N.A. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
110 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Anaghostakis, Sandra L. 
Andrade, Pavlina 
Appel, Arthur G. 
Asante, S.K. 
Askew, Shawm 
Astrinall, Ian H. 
Aylor, Donald E. 
Backmann, B. 
Baker, Graeme L. 
Bankole, S.A. 
Baravpour, M.T. 
Basili, Gianforgnco D. 
Bautsalis, P. 
Bending, Gary D 
Bentz-Jo-Ann 
Bettiol, Wagner 
Bibby, LP. 
Bill, N. 
Bischoff, David S. 
Blackshaw, R.E. 
Boneti, Jose I.S. 
Burda, R.I. 
Burrows, D.W. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I l l 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Campbell, James A. 
Byhomets, A. 
Calderone, Nicolas 
Chang, Chiou Ling 
Cheng-Jen Shih 
Chen, Y.O. 
Chen, Z.X. 
Ciepiela, A.P. 
Clay, D.V. 
Clemento, Dorothg J. 
Cloutler, Conrad 
Collins, D.A. 
Coolay, Daniel R. 
Cragg, Simon M. 
Croft, B.A. 
Culpepper, A. 
Cunningham, Geoffrey P 
Daayf, Fouad 
Dadwal, V.S. 
Danielsen 
Daou, Hassane 
Das, S.N. 
Debouzie, Domitien 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
112 
273 
274 
275 
276 
111 
11% 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
De.Coss-Romero, M. 
De Ruiter, Hans 
De Souza, Jorge Teodoro 
Dhadialla, Tarlochan S. 
Dhawan, R.S. 
Di Picta, T.P. 
Dinardo-Miranda, Leila Luchi 
Dissanuake, N. 
Dix, Mry Ellen 
Dowdy, Alan K. 
Du, Yong-Jun 
Duan, Jian J. 
Duffy, Brion K. 
Dyer, Lee A. 
Easterbrook, M.A. 
Eberhardt, Hans-Jochen 
Ehlar, L.E. 
Ejechi, B.O. 
Elsele, J.A. 
Elad, Y. 
El-Laith 
Elliott, M.L. 
Elmali, M. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
113 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Entomological Society of Israel 
Epstein, A.H. 
Eritja, Roger 
Erstfeld, Karen M. 
Etheridge, T.V. 
Evans, Harry 
Evenhuis, A. 
Fagemess, Mathew J. 
Fantinou, A.A. 
Feldlaufer, Mark F. 
Fermaud, M. 
Fernanddes, Jose M. 
Fettig, Christopher J. 
Fisher, Kingsley 
Flinin, P.W. 
Flonow, A.B. 
Fogaini, R. 
Fogelberg, F. 
Fowjhan, M.A. 
Fox, Alisan M. 
Franc, M. 
Freise, J. 
Funayama, Ken 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
114 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Gaitan Hernandez, R. 
Gallagher, Robert S. 
Garber, M.P. 
Garrett, Karen A. 
Gatehouse, Angha 
Gealy, David 
Gerling, D. 
Ggervawtm Youssuf 
Ghosh, D.C. 
Giband, Marc 
Gilbert, Lawrence C. 
Goka, Kouichi 
Goulart, Augusto C.P. 
Guglielmone, Alberto A. 
Guyu-Huan 
Hamasaki, K. 
Hamer, A. 
Henderson, L. 
Heremaud, B. 
Hemande, F.A. 
Hing, Chua Tock 
Hoa, R.F. 
Hoddle, Mark 
2 
2 
2 
2 
.2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
115 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Hone, Jim 
Hosseini, N.M. 
Imamishi, Hideo 
Islam, A.F.M. Saiful 
Jaiffee, Bruce A. 
Jakus, R. 
Jena, Mayabini 
Jang, Suk-Woo 
Johnson, A.W. 
Jones, Owen T. 
Jorden, T. 
Joyal, Elaine 
Kang, Lihua 
Karlsson, Anders 
Kajihara, Mikihiro 
Karjalanine, Jino 
Kerrigan, Richard W. 
Khattari, Sayed K. 
Kim, Deog-Su 
Kim, Jin-Soo 
Kimura, Paulo H. 
Kjelgren, Roger 
Klinac, D.J. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
116 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Komai, F. 
Kopsell, Dean A. 
Kostov, 0 . 
Koul, Ajay 
Kshirasagar, C.K. 
Kubota, Chieri 
Kumar, Narender 
Kwack, Beyoung HWA 
Lai, Gopal 
Lancaster J.E. 
Larsen, Fentone 
Larsson, Lisbeth 
Li-Longyun 
Lin, Tsan,Piao 
Liu, Haibo 
Mackay, Wayne 
Mahmood, Zahid 
Malik, R.S. 
Marsai, Jordi 
Martinez, M.C. 
McLaren, G.E. 
McPharlin, I.R. 
Merwin, Ian A. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
117 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Mitchell, C.P. 
Mohd, Gina H. 
Montevuis, 0 . 
Moot, Derrick Jan 
Mughal, A.H. 
Naik, P.S. 
Naqr A. 
Narayanan, K. 
Norwak, Chrispher 
Norgren, Alov 
Nurmi, J. 
Nyeki J. 
Oliviera, P. 
Osho, J.S.A. 
Otto, H.J. 
Patel, B.N. 
Philip, Tomy 
Pickett, J.A. 
Ploeg, Antoon 
Podgacts Kii, A.A. 
Polak, Jareslav 
Prazak, R.A. 
Prins Loo, G.J. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
118 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Proulx, Gilbert 
Purcell, A.H. 
Prueit, John H. 
Qasem, J.R. 
Radesevich, Steven 
Rahim, M. 
Ram, Ved 
Reddy, M.R.S. 
Reinprecht, Ladislar 
Renn, M. 
Richter, K. 
Robinson, Jonathan 
Rodocz, L. 
Ross, Mary H. 
Rutherfurd, R.S. 
Sadohara, Hideo 
Sagarra, L.A. 
Salem, I.E.M. 
Salisbury, A. 
Sen, Jayanti 
Sharma, A.B. 
Sharma, R.K. 
Shin, Hak-Ki 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
119 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Shiroma, Hitoshi 
Shyama, S.K. 
Sidhu, Das 
Singh, J.V. 
Singh, M.V. 
Singh, V.N. 
Smith, J.W. 
Song, J.S. 
Stalin, P. 
Stephenson, R.A. 
Storlic, Craig A. 
Suryavanshi, Y.B. 
Suzuki, Akira 
Tahir, M. 
Takada, Hajimu 
Tale Kar, N.S. 
Theunis, W. 
Thinggaard, Kirsten 
Thullher, F. 
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1. APPLICATION OF BIBLIOMETRIC LAWS 
After the analysis and interpretation of data, the next step is the 
application of Bibliometrics Laws on the collected data. Check the 
validity of the laws. This is done as under : 
LI Bradford's Law of Scattering : 
Bradford's law states that "If a group of journals are arranged in an 
order of decreasing productivity, i.e. The journals that yield the most 
relevant article coming first and the most unproductive last, then the 
journals will be grouped into a number of zones, each producing a similar 
number of relevant articles." 
The relationship between different zones of periodicals is to be 
given by the following equation : 
1 : n : n2 
Where, 1 is the number of journals and n is a multiplier. 
On the basis of this law, the items contained in 579 periodicals 
were divided according to their frequency of occurrence in three zones. 
In the first zone, 14 periodicals contained 1825 items; in the second 
zone, 78 periodicals contained 1865 items and remaining 486 periodicals 
contained 1832 items in the third zone. In other words, we can say that 
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first 14 periodicals have covered 1/3 of the total items, next 78 
periodicals have covered 1/3 items and 486 periodicals also covered 
yet another 1/3 items approximately. This data has been taken from Table-
1 Ranking of Periodicals. The analysis very clearly shows the 
phenomenon of scattering of items in different zones of journals. 
As the nucleus zone contains 14 journals, followed by 78 journals 
in the second zone and 486 journals in the third zone, the zones, 
identified, will form an approximately geometric series : 
14 : 78 : 486 
Here 78 = 14 x 6 (Approx.) 
486 = 1 4 x 6 x 6 (Approx.) 
Therefore 14 : 14 x 6 : 14 x 6 x 6 
Substituting 6 = n 
We get 14 : 14n : Urf 
i.e. 1 : n ; n^ 
(where 1 is the number of journals in the nucleus and n is a multiplier). 
Thus Bradford's law is proved. 
The number of journals in the nucleus can be obtained by plotting 
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F(r) and log n on semi logarithmic graph paper (a bibliograph), where 
f(r) is cumulative frequency and log n is log rank of journals as shown in 
the bibliograph. This graph is drawn with the help of data analyzed and 
computed in Table-1. 
The log value of 14 journals in the first zone is 1.146128036. The 
log value of 78 journals in the second zone is 1.968432949. The log 
value of 486 journals in the third zone is 2.225309282. 
TABLE-8 
BRADFORD'S TABLE 
S.No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
No. of 
Journals 
Cumu. 
of Journals 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Number 
of Items 
287 
235 
205 
141 
128 
128 
125 
103 
103 
Cum. 
of Items 
287 
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727 
868 
996 
1134 
1249 
1352 
1455 
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8 
9 
16 
19 
23 
28 
33 
39 
45 
59 
59 
67 
75 
83 
83 
1825 
118 
140 
172 
198 
182 
190 
165 
118 
126 
120 
112 
107 
117 
1865 
1953 
2083 
2255 
2453 
2635 
2825 
2990 
3108 
3234 
3354 
3466 
3573 
3690 
126 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
5 
4 
8 
14 
14 
18 
20 
25 
75 
75 
228 
5 
9 
17 
31 
45 
63 
83 
108 
183 
253 
258 
60 
44 
80 
126 
112 
126 
120 
125 
300 
300 
439 
1832 
3750 
3794 
3874 
4000 
4112 
4238 
4358 
4483 
4783 
5083 
5522 
a. 
< 
on 
q 
- I 
OQ 
QQ 
(0 
a 
O 
u. 
O 
< 
a: 
QQ 
<£> 
< 
(D 
< 
(0 
c 
3 
X -5 
o 
E 
3 
c c 
> O) 
o 
(0 
3 
E 
3 
o 
< o 
(j)^ sLua;! jo jaquinu aAjieiniuno 
127 
1.2 LOTKAS INVERSE SQUARE LAW : 
This law states that, the number of scientists who contribute n 
papers will be l/n^ of those whose contribute only one paper. 
During the present analysis it was observed that 7,338 authors 
have contributed 5522 items. Out of 7,338 authors only 498 authors have 
contributed more than one paper and rest 6840 authors contributed one 
paper each i.e. single contribution. 
However, according to Lotkas's law, single contributors should 
account for 60% of total. 
Lotka's law was applied to know the number of scientists 
contributing 2 papers; 3 papers and 4 papers respectively, as given 
below: 
1.2.1 Scientists contributing 2 papers : 
As we know that the number of authors contributing one paper is 
6,840. Therefore, number of scientists contributing 2 papers may be 
calculated by the formula: 
No. of Scientists publishing 1 paper/n^ 
= 6840 X 1/2^  
= 6840 X 1/4 = 1710 
Thus number of scientists publishing 2 papers is 1710. However an 
analysis of the data shows that only 282 author have contributed 2 
papers, which is far less than the 1710 figure, obtained by applying 
Lotka's law. 
1.2.2 Scientists contributing three papers: 
Apply the formula : 
= l/n^ 
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= 6840 X 1/32 
= 6840 X 1/9 = 760 
During the analysis it was found that only 130 authors contributed 
3 papers each, which is far less than 760. 
1.2.3 Scientists contributing four papers: 
- 6840 X 1/42 
- 6840 N, = 427.5 
The number of authors publication 4 papers is 427.5. The analysis 
of the actual data shows that only 48 authors contributed 4 papers 
which is again much less than calculated figure 427.5. It may, 
therefore, be concluded that the trends of research now a day have 
changed as compared to the period when Lotka formulated his law. 
That is why on the basis of analysis of the present data it is 
difficult to testify the Lotka;s law. 
1.3 ZIPF'S LAW OF WORD OCCURRENCE : 
This law states that "In a long taxtual matter if words are 
arranged in their decreasing order of frequency, then the rank of 
any given word of the text will be inversely proportional to the 
frequency of occurrence of the word." 
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r a 1/f 
Where, r is rank 
f is frequency of word occurrence 
fr = (constant) 
For the application of this law, I have collected those words, 
whose frequency of occurrence is more. I have collected the words 
from the title of the articles and presented them in Table-9 
according to their frequency of occurrence in decreasing order. 
Table-9 shows distr ibut ion of words are inversely 
proportional to the frequency of occurrence of the word. The law 
represents only approximation of occurrence which is hyperbolic. 
Zipf s Law : 
F(r) = c/n where C is constant 
Log F(r) + logn = C 
On application of this law we found that the log of frequency of 
occurrence of words when added to log of their rank, the results 
are almost same for each word, as given below -
I. Word Effect Frequency - 1021 Rank-1 
Log of frequency + Log of rank 
Log 1021 + Log 1 
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= 3.0090 + 0 
- 3.0090 
II. Word-Pest Frequency - 534 Rank-2 
Log 534 + Log 2 
= 2.7275 + 0.3010 
= 3.0285 
III. Word-Control Frequency - 494 Rank-3 
Log 494 + Log 3 
= 2.6437 + 0.9771 
* 
= 3.6208 
The figures 3.0090, 3.0285 and 3.6208 are approximately constant,. 
Thus proving the equation f x v = a constant and Zipf s law too. 
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RANKING OF WORDS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Words 
Effect 
Pest 
Control 
Management 
Plant 
Influence 
Evaluation 
Disease 
Host 
Fertiliser 
Weed 
Potato 
Crop 
Seed 
Wheat 
Tillage 
Growth 
Application 
Incidence 
Biology 
Leaf 
Frequency 
1021 
534 
494 
434 
395 
378 
347 
339 
321 
285 
284 
382 
261 
243 
232 
228 
211 
206 
195 
186 
178 
Log C = Constant 
3.0090 
3.0285 
3.6208 
3.2434 
3.2954 
3.3555 
3.4460 
3.4331 
3.5607 
3.4543 
3.4946 
3.5293 
3.5365 
3.4995 
3.5414 
3.5620 
3.5546 
3.5685 
3.5687 
3.5705 
3.5726 
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CONCLUSION AND IMPLICATIONS 
Bibliometric is now generally accepted by research scientists, 
engineers, and technologists that scientific and technical communication 
comprise the life blood of research and development. Bibliometric 
analysis is becoming an important research tool for the understanding 
of science, scientists scientific contributions and publications. 
Bibliometric techniques are being applied for the management of 
science, analysing the utility of journal and fields and measuring the 
performance of scientist. 
The present study is done to identify the distinguished 
characteristics of "Pest Management" with the help of well established 
method of bibliometrics. The source document selected for data 
collection is Biological Abstract. The subject field selected if pest 
management which deals with the study of different type of pest like, 
birds, rodents, mites, insects, nematodes, fungi, bacteria, viruses and 
vectors etc. the data analysis permits as to draw certain conclusion which 
are -
- On the periodicals used most frequently. 
- The distribution of cited serials according to their country of origin 
and languages. 
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- The principal bibliographic form. 
- The obsolescence of Pest Management literature. 
- Application of bibliometric laws on the Pest Management literature. 
Table 1 gives a ranking list of 168 journals. The most productive 
periodicals in the fields of Pest Management. 
1 Jr. of Economic Entomology 278 (5.19%) 
2 Weed Technology 235 (4.25%) 
3 Environmental Entomology 205 (3.71%) 
4 Plant disease 141 (2.55%) 
5 Pesticide Science 128 (2.31%) 
This study will help the librarian in deciding as to which 
periodicals in Pest Management may be subscribed in the library. 
Geographical scattering, is very important to determine the 
geographical scattering of cited journals, while studying the use pattern 
of research literature in a particular discipline like pest management. 
It is clear from the Table-2 that the literary output of U.S.A. is 
more as compared to other countries, as it accounts for about 21.82% 
of the total data. The 2"^ 3'\ 4"^ and 5*^  positions were held by India 
(16.76%), U.K. (7.46%), Canada (6.50%) and Brazil (5.70%) 
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respectively. In this table 111 countries have been listed, this also shows 
the wide range of the source document (Biological Abstracts). This study 
will help the librarian in deciding from which country he has to procure 
the documents. 
Chronological study in Table-3 shows that maximum number of 
items have originated during the year 1998 (46.50%). The other 
productive years are 1997 and 1999 accounting for 24.52% and 25.67% 
literature respectively. This study shows how currently information is 
being published by Biological Abstracts. 
Language wise analysis shows the most dominant language of 
scientific communication in the field of Pest Management. Table-4 
shows that 82.66% literature in the field of Pest Management is published 
in English language. About 17.2% literature of Pest Management is being 
published in other languages such as Portuguese (4.27%), Chinese 
(3.47%), Japanese (2.29%), Russian (1.77%) and so on. This analysis 
suggests that scholars should known at least one foreign language other 
than English and librarians should have adequate translation facilities. 
Subject dispersion analysis in Table-5 shows that 63.60% 
literature belongs to Agriculture. 36.29% literature is scattered in other 
disciplines like Biology-Entomology, Agriculture - Crop protection and 
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Soil, Biology and so on. This study may help the librarian in the provision 
of abstracting, indexing, CAS and SDI services. 
The foremost conclusion drawn from tables is that world output 
is dominated by the periodical articles, as 80.62% of the total data was 
found to be in form of articles. 
Ranking of authors has been done to know the eminent 
personalities in the field of Pest Management. From this analysis it was 
found that 796 items (14.41%) were contributed by single author, 1736 
items (31.43%) by two authors and 2990 items (54.14%) by more than 
two authors. From Table-7 the eminent personalities in the subject under 
the study were found to be : 
Scott, Robert C. (19 items). 
Miller, Brett R. (12 items). 
Smith, Timothy J. (10 items) 
The ranking of authors shows that in modern era research on the 
subject is conducted as joint ventures. This also shows the complexity 
of research work and also interdisciplinary nature of the research topics. 
At least the bibliometric laws such as, Bradford's law, Lotka's 
law and Zipf s law have been applied. Among them Bradford and Zipf s 
law have been testified as they are still valid today. Bibliometric studies 
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are of much significance for the designers of catalogue codes, for the 
compilers of bibliographies and for the organizers of scientific 
information. Further research is required to establish its impact on the 
organization of research and communication pattern of scientists in the 
field of Pest Management. 
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